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01. A§H$ AmoU g§»`m

_m{O `m¿`m JaO{VyZ "gßª`m' hr gßH$Î[Zm Ambr. gßª`m b{IZmgmR>r "AßH$ oM›hmßMr' oZo_©Vr Pmbr. OJmV AZ{H$
AßH$b{IZ[’Vr Amh{V. À`m[°H$s H$mhr AßH$b{IZ[’Vr [wT>rb ‡_mU{,

Am[Î`m ^maV X{emVrb ododY ^mfmß_‹ {̀ "EH$ V{ ZD$' AmoU "ey›`' `m gßª`mßgmR>r dm[amV AgUma{ AßH$ [wT>rb gmaUrV
oXb{ Amh{V.

am{_Z gßª`mb{IZ [’Vr ï `m [’Vr_‹ {̀ odoeÓQ> gßª`mßgmR>r dU©_mb{Vrb odoeÓQ> Aja{ [wT>rb ‡_mU{ dm[abr OmVmV.

gßª`m oM›h gßª`m oM›h

EH$ I [mM V

Xhm X [fimg L

eß̂ a C [mMe{ D

EH$ hOma M

_amR>r
H$mpÌ_ar [ßOm]r ]ßJmbr Am{oS>`m

JwOamVr qhXr CXy© qgYr V{bwJy H$›ZS> _b`mi_≤ Vmo_i(emaXm) (JwÍ$_wIr) d (CoS>`m)
(Ago_`m)
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OJmVrb H$mhr _hŒdm¿`m AßH$b{IZ [’Vr

AmYwoZH$
_amR>r

B©oOflV
hm`am{-
pΩbo\$H$

B©oOflV
ohAa{oQ>H$

]∞o]bm{-
oZ`m

J́rH$
A∞oQ>H$

J́rH$
Am̀ m{oZ`Z

oMZr
XßS>

oMZr
oM›hmßoH$V

am{_Z oh]́y _m`m Aa]r
AjamßoH$V

Aa]r
Jw]ma

Aa]r
AmYwoZH$

AmYwoZH$
[mo̧ _mÀ`
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g‹`m OJmV gd©Ã "AmßVaamÓQ≠>r` AßH$' oM›hmßMm C[`m{J H$Í$Z gßª`mb{IZ H{$b{ OmV{. ey›` V{ ZD$ `m AßH$mgmR>r 0,1, 2,
3, 4, 5, 6, 7, 8 AmoU 9 hr Xhm AßH$oM›h{ dm[abr OmVmV. o]´oQ>e EZgm`∑bm{o[oS>`m _‹ {̀ `m AßH$oM›hmßMm CÑ{I "qhXy-
Aa{o]H$ › ẁ_abg≤' Agm Amh{. `m AßH$ oM›hmßMm C[`m{J H$Í$Z O{ gßª`m b{IZ H{$b{ OmV{ À`mbm Xe_mZ gßª`m‡Umbr Ag{
ÂhQ>b{ OmV{. OJmV g‹`m gd©gm_m›`[U{ "Xe_mZ gßª`m ‡Umbr_‹ {̀M' gßª`m b{IZ H{$b{ OmV{. `m Xhm AßH$oM›hmßZm "oS>Q≤>g≤'
Ag{hr ÂhUVmV.

o¤_mZ gßª`m‡Umbr _‹ {̀ H{$di 0 AoU 1 Xm{ZM AßH$ oM›h{ dm[abr OmVmV. À`mßZm ]rQ≤>g (Bit : binary digits) Ag{
ÂhUVmV.

gßJUH$s` JoUVmgmR>r o¤_mZ gßª`m ‡UmbrMm C[`m{J hm{Vm{. H$mhr gßª`m ‡Umbr AmoU À`m_‹ {̀ dm[abr OmUmar AßH$
oM›h{ [wT>rb ‡_mU{ Amh{V.

gßª`m ‡Umbr AßH$ oM›h{

o¤_mZ 0 AmoU 1

oÃ_mZ 0, 1 AmoU 2

MVw©_mZ 0, 1, 2, AmoU 3

[ßM_mZ 0, 1, 2, 3, AmoU 4

AÓQ>oM›h [’V 0, 1, 2, 3, 4, 5, 6 AmoU 7

Xe_mZ [’V 0, 1, 2, 3, 4, 5, 6, 7, 8 AmoU 9

fm{S>e oM›h [’V 0, 1, 2, 3, 4, 5, 6, 7, 8, 9,A, B, C, D, E AmoU F

H$mhr gßª`m ‡Umbr AmoU À`mß¿`mVrb gßª`m b{IZ [wT>rb ‡_mU{ Amh{.

o¤_mZ oÃ_mZ MV©w_mZ [ßM_mZ AÓQ>oM›h  [’Vr Xe_mZ fm{S>e oM›h[’V

0000 000 00 00 000 0 0

0001 001 01 01 001 1 1

0010 002 02 02 002 2 2

0011 010 03 03 003 3 3

0100 011 10 04 004 4 4

0101 012 11 10 005 5 5

0110 020 12 11 006 6 6

0111 021 13 12 007 7 7

1000 022 20 13 010 8 8

1001 100 21 14 011 9 9

1010 101 22 20 012 10 A
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o¤_mZ oÃ_mZ MV©w_mZ [ßM_mZ AÓQ>oM›h  [’Vr Xe_mZ fm{S>e oM›h[’V

1011 102 23 21 013 11 B

1100 110 30 22 014 12 C

1101 111 31 23 015 13 D

1110 112 32 24 016 14 E

1111 120 33 30 017 15 F

10000 121 100 31 020 16 10

10001 122 101 32 021 17 11

10010 200 102 33 022 18 12

10011 201 103 34 023 19 13

10100 202 110 40 024 20 14

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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02. g§»`m§_Yrb A§H$m§À`m ñWmoZH$ oH$_Vr

AßH$mß¿`m (AßH$oM›hmßMm Dits) C[`m{J H$Í$Z gßª`m b{IZ H$aVmZm AßH$mß¿`m ÒWmZ[aÀd{ oH$_VtZm _hÀd AgV{. `mbmM
gßª {̀Vrb AßH$mMr ÒWmoZH$ qH$_V Ag{ ÂhUVmV. `m]m]VM{ Xm{Z Ìbm{H$ ‡og’ Amh{V.

EH$XeeVghÛm ẁVbj ‡ ẁVH$m{Q>Áï H´$_eï &
A]©wX_„Oß Id©oZId©_hm[ŸeßH$dÒVÒ_mV≤ &&
ObqYM›À ß̀ _‹ ß̀ [amY©o_oV XeJwUm{Œmaß gßkmï &
gßª`m`mï ÒWmZmZmß Ï`dhmamW© H•$Vmï [yd}ï &&

AW©ï (COdrH$Sy>Z S>mdrH$S>{) AZwH´$_mZ{ EH$H$, XeH$, eVH$, hOma, A ẁV (Xhm hOma), bmI, ‡ ẁV (Xhm bmI), H$m{Q>r,
A]©wX (Xhm H$m{Q>r) A„O (eß̂ a H$m{Q>r), Id© (hOma H$m{Q>r), oZId© (Xhm hOma H$m{Q>r), _hm[Ÿ (EH$ bmI H$m{Q>r), eßHy$ (Xhm
bmI H$m{Q>r), OboY (H$m{Q>r H$m{Q>r), AßÀ` (Xhm H$m{Q>r H$m{Q>r), _‹` (A„O H$m{Q>r), AmoU [amY© (Xhm A„O H$m{Q>r) Aer _yÎ {̀
(ÒWmoZH$ oH$_Vr) [ydu¿`m bm{H$mßZr H$Í$Z R>{db{br Amh{V. ‡À {̀H$ ÒWmZmMr oH$_V COdrH$S>rb ÒWmZm¿`m oH$_Vr¿`m Xhm [Q>
Amh{.

AßH$mßMr ÒWmoZH$ qH$_V ÒWmZ[aÀd{ (COdrH$Sy>Z S>mdrH$S>{) dmT>V OmV{ hr Jm{ÓQ> ̂ maVr` JoUVkmßZrM ‡W_ em{YyZ H$mT>br.
J́rH$ d am{_Z bm{H$ gßª`mb{IZmgmR>r Aja obo[Mm (qH$dm dUm©jamßMm) C[`m{J H$aV hm{V{. ¡`m AßH$oM›hmßZm AmO AmßVamamÓQ≠>r`
AßH$ Ag{ ÂhQ>b{ OmV{ Vr AßH$oM›h{ hr _yiMr ^maVmVrb Amh{V. _gmÎ`m¿`m [XmWm™Mm Ï`m[ma H$aVmZm hr ^maVr` AßH$oM›h{
Aa] X{emß¿`m _m\©$V ̀ wam{[_‹ {̀ [m{hm{Mb{br Amh{V Ag{ ̀ wam{o[` bm{H$ _m›` H$aVmV. BßJ́Or _‹ {̀ Unit, ten, hundred, thousand,
lac(lakh), million (ten lakh, one thousands), crore, billion (a million millions), trillion ( a million cubed)
Aem ‡H$ma¿`m ÒWmoZH$ oH$_Vr Amh{V. [wT>rb gmaUrM{ H$miOr[yd©H$ oZarjU H$am.

ÒWmZ ÒWmoZH$ qH$_V ÒWmoZH$ qH$_V g__yÎ` BßJÓr e„X

EH$H$ 100 1 Unit

XeH$ 101 10 Ten

eVH$ 102 100 Hundred

hOma 103 1000 Thousand

(A ẁV) XhmhOma 104 10000 Ten thousand

(oZ ẁV) bmI 105 100000 Lac/Lakh
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ÒWmZ ÒWmoZH$ qH$_V ÒWmoZH$ qH$_V g__yÎ` BßJÓr e„X

(‡ ẁV) Xhm bmI 106 1000000 Million

H$m{Q>r 107 10000000 Crore

(A]©wX) Xhm H$m{Q>r 108 100000000 Ten crore

([Ÿ) A„O 109 1000000000 Hundred crore

Id© 1010 10000000000 Thousand crore

oZId© 1011 100000000000 ---

_hm[Ÿ 1012 1000000000000 Billion

eßHy$ 1013 10000000000000 Ten billion

(g_w–) OboY 1014 100000000000000 hundred billion

AßÀ` 1015 1000000000000000 Thousand billion

_‹` 1016 10000000000000000 ---

[amY© 1017 100000000000000000 Lac billion

1018 1000000000000000000 Trillion

‡mMrZ dmL>_`mV oZ ẁV (bj), g_w– (eVH$m{Q>r) Ag{ gßª`mdmMH$ e„Xhr AmT>iyZ {̀VmV.

o¤_mZ gßª`m‡Umbr _‹ {̀ AßH$mß¿`m ÒWmoZH$ oH$_Vr (COdrH$Sy>Z S>mdrH$S>{) AZwH́$_{ 1, 2, 4, 8, 16, 32, 64, 128,
256, 512, 1024,....`m ‡_mU{ Amh{V ÂhUO{ 210 ÂhUyZ 1024 bm "oH$bm{' Ag{hr ÂhQ>b{ OmV{.

oÃ_mZ gßª`m ‡Umbr _‹ {̀ AßH$mß¿`m ÒWmoZH$ oH$_Vr (COdrH$Sy>Z S>mdrH$S>{) AZwH´$_{ 1, 3, 9, 27, 81, 243, 729, 210,
2187, 6561, 19683,....`m ‡_mU{ Amh{V.

MV©w_mZ gßª`m ‡Umbr_‹ {̀ AßH$mß¿`m ÒWmoZH$ oH$_Vr AZwH́$_{ (COdrH$Sy>Z S>mdrH$S>{) 1, 4, 16, 64, 256, 1024,
4096, 16384,.... `m ‡_mU{ Amh{V.

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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03. Z¡goJ©H$ g§»`m, [yU© g§»`m, [yUmªH$ g§»`m,
g_g§»`m, odf_g§»`m

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, .... ̀ m gßª`mßZm Z°goJ©H$ gßª`m (qH$dm _m{Ogßª`m) Ag{ ÂhUVmV. gm_m›`[U{ hm
AZßV gßª`mgßM 'N' `m AjamZ{ Xe©odVmV.

0, 1, 2, 3, 4, 5, 6, 7,....`m gßª`mßZm [yU© gßª`m Ag{ ÂhUVmV. gm_m›`[U{ [yU© gßª`mßMm gßM 'W' `m AjamZ{
Xe©odVmV. Z°goJ©H$ gßª`mßMm gßM hm [yU© gßª`mgßMmMm C[gßM Amh{.

F$U [yUm™H$ {-1, -2, -3, -4,....   AmoU [yU© gßª`m ̀ mß¿`m gß`m{JmZ{ "[yUm™H$ gßª`m gßM' V`ma hm{Vm{. [yUm™H$ gßª`m gßM
"I' `m AjamZ{ Xe©odVmV. Z°goJ©H$ gßª`mgßM, [yU© gßª`mgßM, YZ [yUm™H$mßMm gßM AmoY F$U [yUm™H$mßMm gßM h{ gd© gßM [yUm™H$
gßª`mgßMmM{ C[gßM Amh{V.

EIm⁄m gßª`m gßMmVrb ‡À {̀H$ gßª`m d oVMm ÒWmZ H´$_mßH$ `m _‹ {̀ Agb{Î`m odoeÓQ> gß]ßYmZ{ gßMmVrb gd© gßª`mßMr
_mßS>Ur H{$b{br AgV{ V|Ïhm À`m H´$o_V _mßS>Urbm "H́$o_H$m' (sequence) Ag{ ÂhUVmV.

oXb{Î`m gßª`m H´$o_H{$Vrb H$m{UÀ`mhr Xm{Z H´$_mJV gßª`mß_Yrb \$aH$ pÒWa (Constant) Ag{b Va À`m gßª`m H´$o_H{$bm
"AßH$JoUVr l{T>r' Ag{ ÂhUVmV.

Z°goJ©H$ gßª`mgßM, [yU© gßª`mgßM AmoU [yUm™H$ gßª`mgßM _Yrb KQ>H$ MT>À`m (qH$dm CVaÀ`m) H´$_mZ{ _mßS>b{ AgVm
"AßH$JoUVr l{T>r' V`ma hm{VmV. `m gßª`ml{T>r _Yrb Xm{Z H´$_mJV gßª`mß_Yrb \$aH$ "EH$' AgVm{. CXm. 1,2,3,4,5,6,....

¡`m [yUm™H$ gßª`mßZm "Xm{ZZ{' oZïe{f ^mJ OmVm{ À`m gßª`mßZm g_ gßª`m Ag{ ÂhUVmV. 2, 4, 6, 8, 10,.... `m g_ gßª`m
Amh{V. H$m{UÀ`mhr [yUm™H$ gßª {̀Mr Xwfl[Q> H{$br AgVm g_ gßª`m o_iV{. CXm. 6 x 2 =12, 5 X 2 = 10. Am[Umg g_ gßª`m
MT>À`m (qH$dm CVaÀ`m) H´$_mZ{ _mßS>Î`m AgVm g_ gßª`mßMr AßH$JoUVr l{T>r V`ma hm{V{. Aemd{ir H$m{UÀ`mhr Xm{Z H´$_mJV
gßª`mß_Yrb \$aH$ "Xm{Z' AgVm{. H$m{UÀ`mhr Xm{Z g_gßª`mßMr ]{arO g_ gßª`mM AgV{ AmoU H$m{UÀ`mhr g_ gßª`mß_Yrb
\$aH$ X{Irb g_ gßª`mM AgV{.

¡`m [yUm™H$ gßª`mßZm Xm{ZZ{ oZïe{f ^mJ OmV Zmhr (¡`m [yUm™H$ gßª`mßZm Xm{ZZ{ ^mJb{ AgVm "EH$' ]mH$s CaV{) À`m
gßª`mßZm odf_ gßª`m Ag{ ÂhUVmV. H$m{UÀ`mhr [yUm™H$ gßª {̀¿`m Xwfl[Q>rVyZ EH$ dOm H{$bm qH$dm H$m{UÀ`mhr [yUm™H$ gßª {̀Mm
Xwfl[Q>r_‹ {̀ EH$ o_iodbm AgVm odf_ gßª`m o_iV{. odf_ gßª`m MT>À`m (qH$dm CVaÀ`m) H´$_mZ{ _mßS>Î`m AgVm odf_ gßª`mßMr
AßH$JoUVr l{T>r V`ma hm{V{. H$m{UÀ`mhr Xm{Z H´$_mJV odf_ gßª`mß_Yrb \$aH$ "Xm{Z' AgVm{. H$m{UÀ`mhr Xm{Z odf_ gßª`mßMr
]{arO hr Z{h_r g_gßª`m AgV{. Vg{M H$m{UÀ`mhr Xm{Z odf_ gßª`mß_Yrb \$aH$ hm g_ gßª`mßM AgVm{. hr _mohVr Am[Umg
oM›hmß¿`m gmhmÊ`mZ{ [wT>rb ‡_mU{ _mßS>Vm {̀V{.

  {
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N = {1, 2, 3, 4, 5, 6,...}

W = {0, 1, 2, 3, 4, 5,... }

I = {...-3,- 2, -1, 0, 1,2, 3,...}

E = {x | x  hr 2 Z{ ^mJ OmUmar [yUm™H$ gßª`m }

O = {x | x hr 2 Z{ Z ^mJ OmUmar [yUm™H$ gßª`m }

`m gßª`m gßMmß_‹ {̀ (gßª`m l{T>t_‹ {̀) Am[Î`mbm [wT>rb d°oeÓQ> {̀ AmT>iyZ {̀VmV.
i) H$m{UÀ`mhr Xm{Z Z°goJ©H$ gßª`mMr ]{arO qH$dm JwUmH$ma hm Z°goJ©H$ gßª`mM AgV{.
ii) H$m{UÀ`mhr Xm{Z [yUm™H$ gßª`mßMr ]{arO, dOm]mH$s qH$dm JwUmH$ma hm Z{h_r [yUm™H$ gßª`mM AgV{.
iii) H$m{UÀ`mhr Xm{Z [yU© gßª`mßMr ]{arO qH$dm JwUmH$ma hm [yU© gßª`mM AgV{.
iv) H$m{UÀ`mhr Xm{Z g_ gßª`mßMr ]{arO qH$dm JwUmH$ma hm g_ gßª`mM AgV{.
v) H$m{UÀ`mhr Xm{Z odf_ gßª`mßMm JwUmH$ma hm odf_ gßª`mM AgVm{.
vi) H$m{UÀ`mhr Xm{Z odf_ gßª`mßMr ]{arO qH$dm dOm]mH$s hr g_ gßª`mM AgV{.
vii) H$m{UÀ`mhr Xm{Z Z°goJ©H$ gßª`mßMr dOm]mH$s Z°goJ©H$ gßª`m Ag{bM Ag{ Zmhr.
viii) H$m{UÀ`mhr Xm{Z [yU© gßª`mßMr dOm]mH$s [yU© gßª`m Ag{bM Ag{ Zmhr.
ix) H$m{UÀ`mhr Xm{Z Z°goJ©H$ gßª`mßMr qH$dm [yU© gßª`mßMr dOm]mH$s hr Z{h_r [yUm™H$ gßª`mM AgV{.
x) EH$ g_ gßª`m AmoU EH$ odf_ gßª`m `mßMm JwUmH$ma Z{h_r g_ gßª`mM AgVm{.

Xi) EH$ g_ gßª`m AmoU EH$ odf_ gßª`m `mßMr ]{arO hr Z{h_r odf_ gßª`m AgV{.
xii) EH$ g_ gßª`m AmoU EH$ odf_ gßª`m `mßMr dOm]mH$s Z{h_r odf_ gßª`mM AgV{.

oM›hmß¿`m _XVrZ{ gßª`mß]m]VM{ oZ`_ [wT>rb‡_mU{ obohVm ̀ {VmV. ∈ ̀ m IwU{Mm AW© "Mm KQ>H$ AgU{' Agm Amh{. CXm gßM
A = {5, 6, 9} Va 6 h{ A gßMmMm KQ>H$ Amh{V h{ 6∈A Ag{ XmIodVmV d 6 hm A Mm KQ>H$ Amh{ Ag{ dmMVmV.

i) Oa a AmoU b ∈ N, Va a + b  ∈ N, a, b  ∈ N

ii) Oa a AmoU b ∈ W, Va a + b  ∈ W, a, b  ∈ W

iii) Oa a AmoU b ∈ I, Va    a + b  ∈ I, a, b ∈ I

iv) Oa a AmoU b ∈ I,  Va a - b ∈ I

v) Oa a AmoU b ∈ E,  Va a + b ∈ E, a - b ∈ E

vi) Oa a AmoU b ∈ O, Va ab ∈O

vii) Oa a AmoU b ∈O, Va a + b ∈ E,   a - b ∈ E

viii) Oa a AmoU b ∈ N, Va a - b ∈ I

ix) Oa a AmoU b ∈ W, Va a - b ∈ W

x) Oa a ∈ E, AmoU b ∈ O Va ab∈E

Xi) Oa a ∈ E, AmoU b ∈ o Va a+b∈O

xii) Oa a ∈ E, AmoU B ∈ O Va a-b∈O
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odf_ gßª`mß¿`m _mßS>UrM{ H$mhr JwUode{f [wT>rb‡_mU{ Amh{V.

1 = 1
1 + 3 = 4
1 + 3 + 5 = 9
1 + 3 + 5 + 7 = 16
1 + 3 + 5 + 7 + 9 = 25
1 + 3 + 5 + 7 + 9 + 11 = 36
1 + 3 + 5 + 7 + 9 + 11 + 13 = 49
1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 = 64
1 + 3 + 5 + 7 + 9 + 11 + 13 +15 +17 = 81
1 + 3 + 5 + 7 + 11 + 13 + 15 + 17 + 19 = 100

`m _mßS>UrM{ H$miOr[yd©H$ oZarjU H{$b{ AgVm Ag{ AmT>iyZ {̀V{ H$s, n hr H$m{UVrhr Z°goJ©H$ gßª`m Ag{b Va 1 + 3 +
5 + 7 + 9 +....+(2n - 1) = n2 ÂhUO{M [ohÎ`m "n' YZ odf_ gßª`mßMr ]{arO "n2' BVH$s AgV{.

odf_ gßª`mßMr _mßS>Ur AmUIr EH$m [’VrZ{ H{$br AgVm À`m _mßS>UrM{ JwUode{f [wT>rb ‡_mU{ AmT>iyZ {̀VmV.

1 = 1
3 + 5 = 8
7 + 9 + 11 = 27
13 + 15 + 17 + 19 = 64
21 + 23 + 25 + 27 + 29 + 31 = 125
31 + 33 + 35 + 37 + 39 + 41 = 216
43 + 45 + 47 + 49 + 51 + 53 + 55 = 343
57 + 59 + 61 + 63 + 65 + 67 + 69 + 71 = 512
73 + 75 + 77 + 79 + 81 + 83 + 85 + 87 + 89 = 729

`m _mßS>Ur_‹ {̀ Am[Î`mbm H$mhr odf_ gßª`mß¿`m ]{aO{Z{ [yU© KZ gßª`m o_imb{Î`m Amh{V.

g_ gßª`mß¿`m _mßS>Ur _‹ {̀hr Am[Î`mbm H$mhr JwUode{f AmT>iyZ {̀VmV. g_ gßª`mß¿`m _mßS>UrM{ H$miOr[yd©H$ oZarjU
H$am AmoU `m _mßS>UrM{ JwUode{f g_OdyZ K{D$ `m.

2 = 2 = 1 X 2

2 + 4 = 6 = 2 x 3

2 + 4 + 6 = 12 = 3 x 4

2 + 4 + 6 + 8 = 20 = 4 x 5

2 + 4 + 6 + 8 + 10 = 30 = 5 x 6

2 + 4 + 6 + 8 + 10 + 12 = 42 = 6 x 7

2 + 4 + 6 + 8 + 10 + 12 + 14 = 56 = 7 x 8

2 + 4 + 6 + 8 + 10 + 12 + 14 + 16 = 72 = 8 x 9

2 + 4 + 6 + 8 + 10 + 12 + 14 + 16 + 18 = 90 = 9 x 10

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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4. A§H$JoUVr l{T>r

EIm⁄m gßª`m gßMmVrb ‡À {̀H$ gßª`m d oVMm ÒWmZ H´$_mßH$ `m_‹ {̀ Agb{Î`m odoeÓQ> gß]ßYmZ{ gßMmVrb gßª`mßMr H´$_dma
_mßS>Ur H{$b{br AgV{ V|Ïhm À`m H´$o_V _mßS>Urbm "H́$o_H$m (Sequence)'  Ag{ ÂhUVmV.

Z°goJ©H$ gßª`mgßM, [yU© gßª`mgßM, [yUm™H$ gßª`mgßM, g_ gßª`mgßM, odf_ gßª`mgßM `m "H´$o_H$m' Amh{V.

O|Ïhm oXb{Î`m gßª`m H́$o_H{$Vrb H$m{UÀ`mhr Xm{Z H́$_mJV gßª`mß_Yrb \$aH$ pÒWa Ag{b Va À`m gßª`m H́$o_H{$bm "AßH$JoUVr
l{T>r' Ag{ ÂhUVmV.

Z°goJ©H$ gßª`mgßM, [yU© gßª`mgßM, [yUm™H$ gßª`mgßM, odf_ gßª`mgßM AmoU g_ gßª`mgßM `m "AßH$JoUVr l{T>r' Amh{V.
`m oedm` AmUIr H$mhr AßH$ JoUVr l{T>tMr CXmhaU{ [wT>rb ‡_mU{.

i) 1, 4, 7,10, 13, 16, 19, 22, 25, 28,.... \$aH$ 3 Mm

ii) 1, 5, 9, 13, 17, 21, 25, 29,.... \$aH$ 4 Mm

iii) 1, 6, 11, 16, 21, 26, 31, 36,.... \$aH$ 5 Mm

iv) 1, 7, 13, 19, 25, 31, 37, 43,.... \$aH$ 6 Mm

v) 1, 8, 15, 22, 29, 36, 43, 50,.... \$aH$ 7 Mm

`m gd© AßH$JoUVr l{T>t_‹ {̀ H{$di Z°goJ©H$ gßª`mßMm g_m{de AgyZ ‡À {̀H$ H́$o_H{$Vrb ‡W_ [X "EH$' Amh{. ̀ m gd© "AßH$JoUVr
l{T>r' Amh{V. H$maU H$m{UÀ`mhr H́$o_H{$Vrb H$m{UÀ`mhr Xm{Z H́$_mJV gßª`mß_Yrb \$aH$ pÒWa (Constant) Amh{. ̀ m gd© "AßH$JoUV
l{T>tMm' EH$ JwUode{f Agm Amh{ H$s, H$m{UÀ`mhr EH$m AßH$JoUV l{T>rVrb Xm{Z gßª`mßMm JwUmH$ma H$Í$Z o_iUmar gßª`m hr
À`mM AßH$JoUV l{T>r _‹ {̀M AgÎ`mM{ AmT>iyZ {̀B©b. darb [ohÎ`m l{T>rV 4 x 7 = 28 h{ l{T>rV Amh{V.

AmVm [wT>rb H´$o_H$mßM{ H$miOr[yd©H$ oZarjU H$am.

1) 13, 17, 21, 25, 29,....

2) 87, 84, 81, 78, 75,....

3) 1.6, 2.8, 4.0, 5.2, 6.4,....

4) 1 2 , 2 4 , 3 6 , 5 1 , 6 3 , 7 5 ,....
7 7 7 7 7 7

5) 9 6 , 8 7 , 7 8 , 6 9 , 5 10 ,....
11 11 11 11 11

`m gd© AßH$JoUVr l{T>r Amh{V Ag{ oZpÌMV[U{ ÂhUVm ̀ {V{. 13, 17, 21, 25, 29,.... `m H´$o_H{$Vrb ‡W_[X  = a = 13
Amh{. AmoU gmYmaU \$aH$ = d = 4 Amh{. `m H´$o_H{$Mr _mßS>Ur Am[Î`mbm [wT>rb ‡_mU{ H$aVm {̀B©b. (13), (13 + 1 x 4),
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(13 + 2  x  4), (13 + 3  x  4), (13  + 4 x  4),.... ÂhUO{M 13, 17, 21, 25, 29,.... `m H´$o_H{$Vrb "n' d{ [X
13 + (n - 1) x 4 h{ Amh{.

87, 84, 81, 78, 75,.... `m H´$o_H{$Vrb

‡W_ [X = t1 = a = 87 Amh{.

o¤Vr` [X = t2 = a - 3 = 84 Amh{.

V•Vr` [X = t3 = a - 6 = 81 Amh{.

MVwW© [X = t4 = a - 9 = 78 Amh{.

[mMd{ [X = t5 = a - 12 = 75 Amh{.

`m oZarjUmßdÍ$Z Ag{ ÂhUVm {̀V{ H$s `m AßH$JoUVr l{T>rVrb "n' d{ [X tn = 87 - (n - 1) x 3 hm{̀ . H$maU `m l{T>r_‹ {̀
gmYmaU \$aH$ = d = - 3 hm{̀ . ÂhUyZ oXb{Î`m AßH$JoUV l{T>tMr EH$ gmaUr V`ma H$aVm {̀B©b.

H´$o_H$m / AßH$JoUV l{T>r ‡W_ [X gmYmaU \$aH$ gm_m›`[X "n' d{ [X

Arithmetic Progression a d tn

1, 3, 5, 7, 9, 11,.... 1 2 2n - 1

2, 4, 6, 8, 10, 12,.... 2 2 2n

1, 6, 11, 16, 21, 26,.... 1 5 5n - 4

13, 17, 21, 25, 29,.... 13 4 4n + 9

87, 84, 81, 78, 75,.... 87 - 3 90 - 3n

1.6, 2.8, 4, 5.2, 6.4 1.6 1.2 1.2n + 0.4

1 2 ,  2 4 ,  3 6 ,  5 1  ,.... 1 2 1 2 9n ÷7
   7       7       7       7    7    7

  9 6 ,  8 7 ,  7 8 ,  6 9  ,.... 9 6 10 115 -10n
    11      11     11     11     11 11 11

‡À {̀H$ gßª {̀Mm [mT>m hr EH$ AßH$JoUVr l{T>rM hm{̀ .

gd© gm_m›`[U{ AßH$JoUV l{T>r [wT>rb [’VrZ{ obohVm {̀V{. a = ‡W_[X,  d = gmYmaU \$aH$ AmoU  tn = gm_m›` [X

t1 = a

t2 = a + d

t3 = a + 2d

t4 = a + 3d

.............

tn = a + (n - 1) d

a Mr qH$_V H$m{UVrhr dmÒVd gßª`m Agy eH$V{. d Mr qH$_V hr Z{h_r
ey›`{Va gßª`m AgV{. (d ≠ 0) AmoU n Mr qH$_V hr Z{h_r Z°goJ©H$ gßª`m
AgV{. (n ∈ N) AßH$JoUVr l{T>r em{Y `mgmR>r a AmoU d `mßMr qH$_V
_mhrV Agmdr bmJV{. (qH$dm em{YyZ H$mT>mdr bmJV{.)

Oa VrZ gßª`m AßH$JoUV l{T>rVrb AgVrb Va _Ybr gßª`m BVa Xm{Z
gßª`mß¿`m gamgar EdT>r AgV{.
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CXmhaUmW© ï EH$m AßH$JoUV l{T>rM{ 22 d{ [X 153 Amh{ AmoU 37 d{ [X 453 Amh{ Va Vr AßH$JoUVr l{T>r em{Ym AmoU À`m
l{T>rM{ 16 d{ [X H$m{UV{ V{ gmßJm.

CH$b ï {̀W{ t22 = 153 AmoU  t37 = 453 Ag{ oXb{b{ Amh{.

∴ t22 = a + (22 - 1) d = 153 = a + 21d

∴  AmoU  t37 = a + (37 - 1) d = 453 a + 36d

∴  (a + 36d) - (a + 21d) = 453 - 153

∴ a + 36d - a - 21d = 300

∴ 15d = 300

∴ d = 20

AmoU a + 21 d = 153

∴  a + 21 (20) = 153

∴  a + 420 = 153

∴  a = 153 - 420 = - 267

ÂhUO{ oXb{Î`m AßH$JoUV l{T>rM{ ‡W_[X  -267 Amh{ AmoU gmYmaU \$aH$ +20 Amh{. ÂhUyZ Vr AßH$JoUV l{T>r -267,
-247, -227, -207, -187,.... Aer Amh{. `m AßH$JoUV l{T>rM{ 16 [X em{Yy.

∴ tn = a + (n - 1) d

∴ t16 = -267 + (16 - 1) x 20

∴ t16 = -267 + 300

∴ t16 = 33

AßH$JoUV l{T>r _‹ {̀ Agb{Î`m gßª`mßMr ]{arO H$er em{YVm {̀B©b V{ g_OmdyZ K{D$.

g_Om EH$m AßH$JoUV l{T>rM{ [ohb{ [X "a' Amh{, AI{aM{ [X 'k' Amh{ AmoU gmYmaU \$aH$ "d' Amh{. Va Vr AßH$JoUV
l{T>r [wT>rb Xm{Z ‡H$mamßZr _mßS>Vm `{B©b.

i) a, a + d, a + 2d, a + 3d,....k  qH$dm ii) a,....k - 3d, k - 2d, k - d, l.

AmVm Am[U `m AßH$ JoUV l{T>rVrb gd© gßª`mßMr ]{arO H$er H$aVm {̀B©b V{ [mhˇ.

'Sn' hr oXb{Î`m [XmßMr ]{arO Ag{b Va

Sn = a + (a + d) + (a + 2d)... (k - 2d) + (k - d) + k

Sn = k + (k - d) + (k - 2d).... (a + 2d) + (a + d) + a

`m Xm{›hr _mßS>UtMr ]{arO H{$br Va

2 x Sn = (a + k) + (a + k) + (a + k) .... (a + k)

Oa oXb{Î`m AßH$JoUV l{T>r_‹ {̀ "n' [X{ AgVrb Va
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2 x Sn = n x (a + k)

∴ Sn = n   (a + k)
2

`m dÈZ Am[Î`mbm "n' [X{ AgUmË`m AßH$JoUVr l{T>rVrb gd© [XmßMr ]{arO hr  [ (‡W_[X + AI{aM{ [X) x EHy$U
[XmßMr gßª`m ÷ 2 ]  EdT>r AgV{ Ag{ ÂhUVm {̀V{.

∴ AI{aM{ [X, k h{ n d{ [X Ag{b Va  tn = k = a + (n - 1) d  oh qH$_V Am[U darb gyÃmV R>{dy

∴ Sn =
  n 

(a + { a + (n - 1) d } ]
 2

∴ Sn = n  
[ 2a + (n - 1) d ]

2

h{ gyÃ Am[U EH$m CXmhaUm¿`m gmhmÊ`mZ{ g_OmdyZ K{D$.

CXmhUmW© ï 23 Z{ oZïe{f ^mJ OmUmË`m gd© VrZ AßH$s odf_ gßª`mßMr ]{arO oH$Vr ?

CH$b ï 23 Z{ oZïe{f ^mJ OmUmar bhmZmV bhmZ VrZ AßH$s odf_ gßª`m 115 Amh{. Vg{M 23 Z{ oZïe{f ^mJ OmUmar _m{R>ÁmV
_m{R>r VrZ AßH$s odf_ gßª`m 989 Amh{.

ÂhUO{M CXmhaUmV oXb{Î`m AQ>tZwgma V`ma hm{UmË`m AßH$JoUV l{T>rVrb [ohb{ [X 115 AgyZ AI{aM{ [X 989 Amh{.
(115 hr 23 Mr [mM [Q> Amh{ AmoU 989 hr 23 Mr Ã{Mmirgmdr [Q> Amh{.)

115 ZßVa {̀UmË`m 161, 207, 253,.... `m VrZ AßH$s odf_ gßª`mßZm 23 Z{ oZïe{f ^mJ OmVm{. ÂhUyZ `m AßH$JoUV
l{T>rVrb gmYmaU \$aH$ 46 Amh{. `m AßH$JoUV l{T>r _‹ {̀ EHy$U 20 [X{ Amh{V.

∴  a = 115, d = 46,   k = 989 AmoU n = 20

`m oH$_VtMm C[`m{J H$Í$Z Am[U 23 Z{ ^mJ OmUmË`m gd© VrZ AßH$s odf_ gßª`mßMr ]{arO em{Yy.

∴  Sn = n  [(a + 1) = 20  (115 + 989)
2 2

= 10 x 1104 = 11040

qH$dm

Sn = n  [2a + (n - 1) d ]  =  20  [230 + 19 x 46]
2 2

= 10 x [230 + 874] = 2300 + 8740

= 11040

ÂhUO{ 23 Z{ oZïe{f ^mJ OmUmË`m gd© VrZ AßH$s gßª`mßMr ]{arO 11040.

`m‡_mU{ Am[Uhr H$mhr ‡ÌZ aMy eH$Vm d gm{S>dy eH$Vm.

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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5. ŷo_Vr l{T>r

O|Ïhm oXb{Î`m gßª`m H́$o_H{$Vrb H$m{UÀ`mhr Xm{Z H́$_mJV gßª`mM{ JwUm{Œma pÒWa (Constant) Ag{b Vr À`m gßª`m H́$o_H{$bm
" ŷo_Vr l{T>r' Ag{ ÂhUVmV.

ŷo_Vr l{T>rMr H$mhr CXmhaU{ [wT>rb ‡_mU{
i) 1, 2, 4, 8, 16, 32,....

ii) 1, 3, 9, 27, 81, 243,....

iii) 1, 0.5. 0.25, 0.125, 0.0625,....

`m gd© ŷo_Vr l{T>t_‹ {̀ ‡W_ [X "1' Amh{. EH$mM l{T>rVrb H$m{UÀ`mhr Xm{Z H´$_mJV gßª`mßM{ JwUm{Œma pÒWa Amh{. ÂhUO{

[ohÎ`m l{T>rV 2   =  2,   4   =  2,   8  =  2 ̀ m‡_mU{ AmoU ‡À {̀H$ l{T>rVrb H$m{UÀ`mhr Xm{Z [Xmß¿`m JwUmH$mamZ{ o_iUmar gßª`m
                   1           2           4

hr À`mM ŷo_Vr l{T>r _‹ {̀ Amh{. ÂhUO{ XwgË`m l{T>rVrb gßª`mßMm JwUmH$ma  3 x 9 = 27, 9 x 27 = 243 À`mM l{T>rV Amh{V.

AmVm [wT>rb H$mhr H´$o_H$mßM{ H$miOr[yd©H$ oZarjU H$am.

1) 16, 24, 36, 54, 81....

2) 1024, 512, 256, 128, 64,....

3) 20, 200, 2000, 20000, 200000,....

`m gd© ̂ yo_Vr l{T>r Amh{V Ag{ oZpÌMV[U{ ÂhUVm ̀ {V{. 16, 24, 36, 54, 81,.... ̀ m H´$o_H{$Vrb ‡W_ [X d a = 16 Amh{.
AmoU gmYmaU JwUm{Œma (r) Amh{.

r = 24 = 36 = 54 = 81 = ,,,,,,, = 1.5
16 24 36 54 .

XwgË`m CXmhaUmMm odMma H$Í$.

1024,  512,  256, 128,  64,.... `m ŷo_Vr l{T>r _‹ {̀ a = 1024, r = 0.5

t1 = a = 1024

t2 = ar = 1024 x (o.5) = 512

t3 = ar2 = 1024 x (0.5)2 = 256

t4 = ar3 = 1024 x (0.5)3 = 128

t5 = ar4 = 1024 x (0.5)4 =  64

`mdÍ$Z Ag{ ÂhUVm {̀V{ H$s ŷo_Vr l{T>rM{ ‡W_ [X a Ag{b AmoU gmYmaU JwUm{Œma (Common ratio) r Ag{b Va Vr
ŷo_Vr l{T>r a, ar, ar2, ar3, ar4,.... `m ‡_mU{ _mßS>Vm {̀V{. `m ŷo_Vr l{T>rM{ gd©gmYmaU [X (n d{ [X)

tn = ar(n-1) Amh{ Ag{ ÂhUVm {̀V{.
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gd© gmYmaU[U{ Ag{ ÂhUVm {̀V{ H$s ŷo_Vr l{T>r_‹ {̀ ‡W_ [X = a hr H$m{UVrhr ey›`{Va gßª`m Agy eH$V{. r Mr qH$_V 0
qH$dm 1 [{jm d{Jir AgU{ AmdÌ`H$ AgV{. n Mr qH$_V H$m{UVrhr Z°goJ©H$ gßª`m AgV{.

[ a ≠ 0, r ≠ 0 or r ≠ 1, n ∈ N]

ŷo_Vr l{T>r_‹ {̀ AgUmË`m gßª`mßZm "[aß[naV ‡_mUmV' AgUmË`m gßª`m Ag{hr ÂhUVmV.

Xe_mZ gßª`m ‡Umbr_Yrb gßª`mß_‹ {̀ AgUmË`m AßH$mß¿`m ÒWmoZH$ oH$_Vr EH$H$ (1), XeH$ (10), eVH$ (100),
ghÛ (1000), XeghÛ qH$dm A ẁV (10000), bmI qH$dm oZ ẁV (100000), Xhm bmI qH$dm ‡ ẁV (1000000), H$m{Q>r
(10000000), XeH$m{Q>r qH$dm A]©wX (100000000), A„O qH$dm [Ÿ (1000000000), Id© (10000000000), oZId©
(1000000000), _hm[Ÿ (1000000000000), eßHw$ (1013) g_w– qH$dm OboY (1014), AßÀ` (1015), _‹` (1016)
AmoU [amY© (1017) hr EH$ ŷo_Vr l{T>rM Amh{.

o¤_mZ gßª`m ‡Umbr_Yrb bit ]rQ>¿`m ÒWmoZH$ oH$_Vr (COdrH$Sy>Z S>mdrH$S>{) 1, 2, 4, 8, 32, 64,.... hr X{Irb EH$
ŷo_Vr l{T>rM Amh{.

O|Ïhm VrZ gßª`m [aß[naV ‡_mUmV AgVmV V|Ïhm _Ybr gßª`m hr BVa Xm{Z gßª`mßMr " ŷo_Vr _‹`' AgV{. H$m{UÀ`mhr Xm{Z
gßª`mßMm ŷo_Vr_‹` ÂhUO{ À`m Xm{Z gßª`mß¿`m JwUmH$mamM{ dJ©_yi hm{̀  a AmoU b `m Xm{Z gßª`mßM{ ŷo_Vr_‹`  ± √ab BVH{$ hm{̀ .

ŷo_Vr l{T>r _mßS> `mgmR>r ‡W_ [X (a) AmoU gm_m›` JwUm{Œma (r) `mßMr qH$_V _mhrV Agmdr bmJV{.

CXmhaU ï EH$m ŷo_Vr l{T>rM{ oVga{ [X 576 AgyZ [mMd{ [X 1296 Amh{ Va À`m l{T>rM{ AmR>d{ [X H$m{UV{ ? AmoU ‡W_ [X
H$m{UV{ ?

CH$b : oVga{ ÂhUO{ t3 , [mMd{ [X ÂhUO{ t5 AmoU ‡W_ [X ÂhUO{ t1 hm{B©b.

t3 = 576 AmoU   t5 = 1296 Va  t8 =  ?

t5 = ar5-1 = ar4  =  1296 AmoU     t3 = ar3-1 = ar2 = 576

∴
t5 =  ar4 = 1296 ∴ r2 = 2.25
t3     ar2  576

∴ r = ± √ 2.25   =  ± 1.5

t8 = ar8-1  =   ar7   =   ar4 x r3

t8 = ± 1296 x (± 1.5)3

t8 = ± 1296 x 3.375

t8 = ±  4374

À`m ŷo_Vr l{T>rM{ AmR>d{ [X ± 4374 Amh{.

Vg{M   t3  =  ar2  =  576

∴  a (1.5)2  =  576

∴ a = 576 ÷ (1.5)2 = 576 ÷ 2.25

a = 256

`m ŷo_Vr l{T>rM{ [ohb{ [X 256 Amh{.
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AmVm Am[U ŷo_Vr l{T>rVrb "n' gßª`mMr ]{arO H$er em{YVmV V{ [mȟ. g_Om a, ar, ar2, ar3....arn-1 `m ŷo_Vr
l{T>rVrb "n' gßª`mMr ]{arO Sn Amh{.

∴ a + ar + ar2 + ar4...+arn-1 = Sn

∴ a (1 + r + r2 + r3 + r4 + rn-1) = Sn

Xm{›hr ]mOyg (1 - r) Z{ JwUy.

∴  a (1 + r + r2 + r3 + r4 + rn-1) (1 - r)  = (1-r) Sn

∴  a (1 - rn)  = (1 - r) Sn

Sn  = a     1 - rn

           1 - r

qH$dm Sn  = a   (rn -1)
    (r - 1)

AßH$JoUV l{T>r AmoU ŷo_Vr l{T>r `mVrb \$aH$ bjmV {̀ `mgmR>r EH$ [maß[mnaH$ H$Wm gmßoJVbr OmV{. Vr [wT>rb‡_mU{ ï-

"A' AmoU "]' `m Xm{Z o_ÃmßZr EH$m _oh›`mV Ag{ oZpÌMV H{$b{ H$s A Z{ ] bm Xaam{O "EH$ bmI' Í$[ {̀ ⁄md`mM{ AmoU
À`mM d{ir "A' bm "]' Z{ AmXÎ`m oXder oXb{Î`m aH$_{¿`m Xwfl[Q> a∑H$_ ⁄md`mMr Va _ohZm AI{arg H$m{UmOdi OmÒV a∑H$_
O_m hm{B©b ?

[wT>rb gmaUr dÍ$Z h{ CXmhaU Ò[ÓQ> hm{B©b.

oXZmßH$ A Z{ ] bm oXb{br a∑H$_ A bm ] H$Sy>Z ‡m· a∑H$_

1) 1,00,000 Í$ 1 [°gm

2) 1,00,000 Í$  2 [°g{

3) 1,00,000 Í$ 4 [°g{

4) 1,00,000 Í$ 8 [°g{

5) 1,00,000 Í$ 16 [°g{

6) 1,00,000 Í$ 32 [°g{

7) 1,00,000 Í$ 64 [°g{

8) 1,00,000 Í$ 128 [°g{

9) 1,00,000 Í$ 256 [°g{

10) 1,00,000 Í$ 512 [°g{

11) 1,00,000 Í$ 1024 [°g{

12) 1,00,000 Í$ 2048 [°g{

13) 1,00,000 Í $ 4096 [°g{















   19   

1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 2, 4, 6, 8, 10, 12, 14, 16, 18,  20, 22

oXZmßH$ A Z{ ] bm oXb{br a∑H$_ A bm ] H$Sy>Z ‡m· a∑H$_

14) 1,00,000 Í$ 8192 [°g{

15) 1,00,000 Í$ 16384 [°g{

16) 1,00,000 Í$ 32768 [°g{

17) 1,00,000 Í$ 65536 [°g{

18) 1,00,000 Í$ 131072 [°g{

19) 1,00,000 Í$ 262144 [°g{

20) 1,00,000 Í$ 524288 [°g{

21) 1,00,000 Í$ 1048576 [°g{

22) 1,00,000 Í$ 2097152 [°g{

23) 1,00,000 Í$ 4194304 [°g{

24) 1,00,000 Í$ 8388608 [°g{

25) 1,00,000 Í$ 16777216 [°g{

26) 1,00,000 Í$ 33554432 [°g{

27) 1,00,000 Í$ 67108864 [°g{

28) 1,00,000 Í$ 134217728 [°g{

29) 1,00,000 Í$ 268435456 [°g{

30) 1,00,000 Í$ 536870912 [°g{

`m gmaUrM{ H$miOr[yd©H$ oZarjU H{$b{ AgVm AmT>iyZ ̀ {V{ H$s, [ohÎ`m  28 oXdgmV A Z{ ] bm oXb{br aH$∑H$_ 28,00,000
Í$[ {̀ AgyZ À`mM H$mbmdYr_‹ {̀ A bm ] H$Sy>Z ‡m· Pmb{br a∑H$_ 268435455 [°g{ ÂhUO{ 26,84,354.55Í$[ {̀ Amh{.

_ohZm AI{arg ÂhUO{ 30 oXdgmZßVa _mF$ A bm ] Z{ oXb{br EHy$U a∑H$_ 1073741823 [°g{ ÂhUO{M 1,07,37,418
Í$[`{ 23 [°g{ hm{`.

Wm{S>∑`mV Ag{ AZw_mZ H$mT>Vm {̀B©b hr, 28 oXdgmß¿`m \{$]ẃdmar _oh›`mV, hr X{dmU-K{dmU Pmbr AgVr Va "]' bm
o_imb{br a∑H$_ OmÒV hm{Vr. [aßVw BVa H$m{UÀ`mhr _oh›`mV _mÃ _ohZm AI{arbm "A' bm ‡m· Pmb{br a∑H$_ Iy[M _m{R>r
Amh{. {̀W{ "]' bm o_iUmar a∑H$_ AßH$JoUV l{T>rZ{ dmT>V AgyZ "]' bm ⁄mdr bmJUmar a∑H$_ ŷo_Vr l{T>rZ{ dmT>V Amh{.

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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6. oÌH$m{Ur g§»`m, dJ© g§»`m _mobH$m
d KZ g§»`m _mobH$m

1, 3, 6, 10, 15, 21, 28, 36, 45,... hr EH$ gßª`m H´$o_H$m Amh{. ̀ m gßª`m H´$o_H{$Vrb gd© gßª`m Z°goJ©H$ (qH$dm _m{O)
gßª`m Amh{V. hr gßª`m H´$o_H$m AßH$JoUVr l{T>r Zmhr qH$dm ŷo_Vr l{T>r hr Zmhr. hr gßª`m _mobH$m _mßS> `mgmR>r odMmamV
K{Vb{bm oZ`_ bjmV K{D$.

t1 = 1 = 1
t2 = 1 + 2 = 3
t3 = 1 + 2 + 3 = 6
t4 = 1 + 2 + 3 + 4 = 10
t5 = 1 + 2 + 3 + 4 + 5 = 15
t6 = 1 + 2 + 3 + 4 + 5 + 6 = 21
t7 = 1 + 2 + 3 + 4 + 5 + 6 + 7 = 28
t8 = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 = 36
t9 = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 = 45

`m gßª`m _mobH{$Vrb Xm{Z H´$_mJV gßª`mß_Yrb \$aH$ H´$_mH´$_mZ{ dmT>V J{b{bm Amh{. 'n' dr oÃH$m{Ur gßª`m ÂhUO{ [ohÎ`m
'n' Z°goJ©H$ gßª`mßMr ]{arO hm{`.

∴ tn = 1 + 2 + 3 + 4 +.... + (n-2) + (n-1) + n

∴ tn = [1 + n] + [2 + (n-1) ] + [3 + (n - 2) ]....

Aem  n  Om{S>Ám (n g_ Ag{b Va)
   2

  
qH$dm 

  n -1   Om{S>Ám (n odf_ Ag{b Va) +  a + k
2 2

qH$dm   tn = n  (n + 1)  =  n (n + 1)
2   2

oÃH$m{Ur gßª`m [wT>rb ‡_mU{hr _mßS>Vm {̀VmV.
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oÃH$m{Ur gßª`mßMr H$mhr d°oeÓQ> {̀ [wT>rb ‡_mU{ Amh{V.

1) H$m{UÀ`mhr Xm{Z H´$_dma oÃH$m{Ur gßª`mßMr ]{arO hr Z{h_r [yU© dJ© gßª`mM AgV{.

CXmhaUmW© 1 + 3 = 4,  3 + 6 = 9,  6 + 10 = 16, 10 + 15 = 25, 15 + 21 = 36,  21 + 28 = 49,  36 + 45 =
81,.... `m ‡_mU{ hr _mohVr Am[Î`mbm [wT>rb ‡_mU{ X{Irb Ï`∑V H$aVm {̀B©b.

oÃH$m{Ur gßª`m 1 3 6 10 15 21 28 36 45 55

oÃH$m{Ur gßª`m - 1 3 6 10 15 21 28 36 45

Xm{Z H´$_dma oÃH$m{Ur 1 4 9 16 25 36 49 64 81 100
gßª`mßMr ]{arO

2) H$m{UÀ`mhr oÃH$m{Ur gßª {̀¿`m "AmR>[Q>r_‹ {̀' "EH$' o_iodbm AgVm odf_ gßª {̀Mm dJ© o_iVm{.

oÃH$m{Ur gßª`m 1 3 6 10 15 21 28 36 45 55

oÃH$m{Ur gßª {̀Mr 8 24 48 80 120 168 224 288 360 440
AmR>[Q>

AmR>[Q> + 1 9 25 49 81 121 169 225 289 361 441

= 32 = 52 = 72 92 =112 = 132 = 152 = 172 = 192 = 212

3) Xm{Z H´$_mJV oÃH$m{Ur gßª`mß¿`m dJm™Mr dOm]mH$s H{$br Va EH$ KZ gßª`m o_iV{.

oÃH$m{Ur gßª`m 1 3 6 10 15

oÃH$m{Ur gßª`m - 1 3 6 10

oÃH$m{Ur gßª {̀Mm dJ© 1 9 36 100 225

oÃH$m{Ur gßª {̀Mm dJ© - 1 9 36 100

H´$_mJV oÃH$m{Ur gßª`mß¿`m 1 8 27 64 125
dJm™Mr dOm]mH$s

(15) (21)(1) (3) (6) (10)
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4) oÃH$m{Ur gßª`mßM{ dJ© h{ Z°goJ©H$ gßª`mß¿`m KZmß¿`m ]{aO{Z{ Ï`∑V H$aVm {̀VmV.

  oÃH$m{Ur gßª`m oÃH$m{Ur gßª {̀Mm dJ© Z°goJ©H$ gßª`mß¿`m KZmßMr ]{arO

1 1 1
3 9 1 + 8
6 36 1 + 8 + 27

10 100 1 + 8 + 27 + 64
15 225 1 + 8 + 27 + 64 + 125
21 441 1 + 8 + 27 + 64 + 125 + 216
28 784 1 + 8 + 27 + 64 + 125 + 216 + 343
36 1296 1 + 8 + 27 + 64 + 125 + 216 + 343 + 512
45 2025 1 + 8 + 27 + 64 + 125 + 216 + 343 + 512 + 729

5) H$m{UÀ`mhr oÃH$m{Ur gßª {̀Mr Xwfl[Q> hr Xm{Z H´$_dma Z°goJ©H$ gßª`mß¿`m JwUmH$mamZ{ Ï`∑V H$aVm {̀V{.

oÃH$m{Ur gßª`m oÃH$m{Ur gßª {̀Mr Xwfl[Q> Xm{Z H´$_mJV Z°goJ©H$  gßª`mßMm JwUmH$ma

1 2 1  x  2

3 6 2  x  3

6 12 3  x  4

10 20 4  x  5

15 30 5  x  6

21 42 6  x  7

28 56 7  x  8

36 72 8  x  9

45 90 9  x 10

55 110 10  x 11

AmVm Am[U oÃH$m{Ur gßª`mß¿`m ]{aO{]m]V _mohVr K{D$.

S1 = 1 =
1 x 2 x 3

           6

S2 = 1 + 3 = 4 =  2 x 3 x 4

      6

S3 = 1 + 3 + 6 = 10 =  3 x 4 x 5
         6
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S4 = 1 + 3 + 6 + 10 = 20 = 4 x 5 x 6

             6

S5 = 1 + 3 + 6 + 10 + 15 = 35 = 5 x 6 x 7

                   6

S6 = 1 + 3 + 6 + 10 + 15 + 21  = 56    =
6 x 7 x 8

     6

S7 = 1 + 3 + 6 + 15 + 21 + 28 = 84 =
7 x 8 x 9

     6

`mdÍ$Z Ag{ ÂhUVm {̀V{ H$s [ohÎ`m n oÃH$m{Ur gßª`mßMr ]{arO

Sn = 1 + 3 + 6  + 10 +....tn   =  n (n + 1) (n + 2)

6

`mZßVa Am[U oÃH$m{Ur gßª`mßMr "AßH$_wi{' (digital roots) `m]m]V H$mhr _mohVr K{D$.

EIm⁄m gßª {̀M{ "AßH$_yi' ÂhUO{ À`m gßª {̀Vrb gd© AßH$mßMr "EH$ AßH$s ]{arO' hm{̀ .

[ohÎ`m 40 oÃH$m{Ur gßª`mßMr AßH$_yi{

oÃH$m{Ur gßª`m AßH$mßMr ]{arO AßH$_yi oÃH$m{Ur gßª`m AßH$mßMr ]{arO AßH$_yi

1 1 1

3 3 3

6 6 6

10 1 1

15 6 6

21 3 3

28 10 1

36 9 9

45 9 9

55 10 1

66 12 3

78 15 6

91 10 1

105 6 6

120 3 3

136 10 1

153 9 9

171 9 9

190 10 1

210 3 3

231 6 6

253 10 1

276 15 6

300 3 3

325 10 1

351 9 9

378 18 9

406 10 1
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435 12 3

465 15 6

496 19 1

528 15 6

561 12 3

595 19 1

630 9 9

666 18 9

703 10 1

741 12 3

780 15 6

820 10 1

`mdÍ$Z Am[Î`mbm oZÓH$f© H$mT>Vm ̀ {Vm{ H$s oÃH$m{Ur gßª`{M{ AßH$_yi 1,3,6 qH$dm 9 AgV{. ÂhUyZ Am[U Ag{ AZw_mZ H$mTy>
eH$Vm{ H$s ¡`m gßª`{M{ AßH$ _yi 2, 4, 5, 7 qH$dm 8 Amh{ Vr gßª`m oÃH$m{Ur gßª`m AgUma Zmhr. ([aßVw ¡`m gßª`{M{ AßH$_yi 1,
3, 6 qH$dm 9 Amh{ Vr gßª`m oÃH$m{Ur gßª`m Ag{bM Ag{ Zmhr) Vg{M oÃH$m{Ur gßª {̀¿`m dJm©M{ AßH$_yi 1 qH$dm 9 AgV{ AmoU
oÃH$m{Ur gßª {̀¿`m KZmM{ AßH$_yi X{Irb 1 qH$dm 9 AgV{.

❈                    ❈                    ❈                    ❈

1, 4, 9, 16, 25, 36, 49, 64, 81, 100,.... `m gd© dJ© gßª`m Amh{V. `m H´$o_H{$Vrb gd© gßª`m `m Z°goJ©H$ gßª`m
Amh{V. hr gßª`m _mobH$m "AßH$JoUVr l{T>r' Zmhr AmoU " ŷo_Vr l{T>r' hr Zmhr.

t1 = 1 x 1 = 1

t2 = 4 x 4 = 4

t3 = 3 x 3 = 9

t4 = 4 x 4 = 16

..............

..............

tn = n x n = n2

Xm{Z H´$_mJV dJ© gßª`mß_Yrb \$aH$ hm À`m Xm{Z dJ© gßª`mß¿`m dJ©_wimß¿`m ]{aO{BVH$m AgVm{. dJ© gßª`m [wT>rb‡_mU{ _mßS>Vm
{̀VmV.

oÃH$m{Ur gßª`m AßH$mßMr ]{arO AßH$_yi oÃH$m{Ur gßª`m AßH$mßMr ]{arO AßH$_yi

`m gßª`m _mobH{$Vrb Xm{Z H´$_mJV gßª`mß_Yrb \$aH$ H´$_mH´$_mZ{ dmT>V J{b{b{
Amh{. H$m{UÀ`mhr Xm{Z H́$_mJV dJ© gßª`m_Yrb \$aH$ hr EH$ "odf_ gßª`m'
AgV{.





(1) (4) (9) (16)
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dJ© gßª`mßMr H$mhr d°oeÓQ>`{ [wT>rb ‡_mU{ Amh{V.

1) Xm{Z H´$_dma oÃH$m{Ur gßª`mß¿`m ]{aO{Z{ dJ©gßª`m o_iV{.

2) Xm{Z H´$_mJV dJ©gßª`m_Yrb \$aH$ hm EH$ odf_ gßª`mM AgVm{.

3) VrZ H´$_dma dJ© gßª`mß[°H$s _Ybr dJ© gßª`m hr BVa Xm{Z dJ© gßª`mß¿`m gamgar [{jm 1 Z{ H$_r AgV{.

(tn, tn + 1 AmoU tn + 2 `m VrZ H´$_dma dJ© gßª`m AgVrb Va

tn + 1 =
  (tn + tn + 2)  

- 1
2

4) EH$ [mgyZ [wT>{ H´$_dma odf_ gßª`mMr ]{arO H{$br AgVm ‡À {̀H$ ]{arO hr [yU© dJ© gßª`m AgV{.

1 + 3 + 5 + 7 +....tn = n2

(`{W{ tn = 2n -1 AmoU n ∈ N)

5) tn AmoU tn + 1 `m Xm{Z H´$_dma dJ© gßª`m AgVrb Va

tn+1 - tn = 2n + 1 = √ tn+1 + √ tn

6) 1 + 4 + 9 + 16 + 25 +....n2  = n (n + 1) (2n + 1)

6

7) Xm{Z H´$_mJV dJ© gßª`mßMr ]{arO hr Z{h_r odf_ gßª`mM AgV{ AmoU Mma H´$_mJV dJ© gßª`mßMr ]{arO Z{h_r g_ gßª`mM
AgV{.

8) H$m{UÀ`mhr Mma H´$_mJV Z°goJ©H$ gßª`mß¿`m JwUmH$mamV EH$ o_iodbm AgVm dJ© gßª`m o_iV{.

n (n + 1) (n + 2) (n + 3) = m2 (m, n ∈ N)

9) H$m{UÀ`mhr Mma H´$_mJV odf_ gßª`mß¿`m JwUmH$mamV 16 o_iodb{ AgVm dJ© gßª`m o_iV{.

10) H$m{UÀ`mhr Mma H´$_mJV g_ gßª`mß¿`m JwUmH$mamV 16 o_iodb{ AgVm dJ© gßª`m o_iV{.

11) dJ© gßª {̀M{ AßH$_yi 1, 4, 7 qH$dm 9 AgV{. (ÂhUO{M ¡`m gßª {̀M{ AßH$_yi 2, 3, 5, 6 qH$dm 8 AgV{. Vr gßª`m dJ©
gßª`m ZgV{.)

12) AßH$ _yi 1,4, 7 qH$dm 9 AgUmar ‡À {̀H$ gßª`m dJ© gßª`m AgV{M Ag{ Zmhr.







(1)
(4)

(9)

(16)

qH$dm
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g_Om x hr gßª`m Xm{ZXm obhˇZ ]{arO, dOm]mH$s, JwUmH$ma AmoU ^mJmH$ma H$Í$Z AZwH´$_{ A, B, C AmoU D `m Mma
gßª`m o_idm.

(A = x + x,     B = x - x,     C = x  X  x   AmoU    D = x ÷ x)

A, B, C AmoU D `m Mma gßª`mß¿`m ]{aO{M{ dJ©_yi H$mTy>Z À`mVyZ 1 dOm H{$Î`mg x hrM gßª`m o_iV{.

√ A + B + C + D    - 1 = x

1, 8, 27, 64, 125, 216, 343,.... `m gd© KZ gßª`m Amh{V. `m H´$o_H{$Vrb gd© gßª`m `m [yUm™H$ gßª`m Amh{V. hr
H´$o_H$m (gßª`m _mobH$m) AßH$JoUV l{T>r Zmhr AmoU ŷo_Vr l{T>r Zmhr.

t1 = 1 x 1 x 1 = 1

t2 = 2 x 2 x 2 = 8

t3 = 3 x 3 x 3 = 27

t4 = 4 x 4 x 4 = 64

t5 = 5 x 5 x 5 = 125

....................

....................

tn = n x n x n = n3

`m _mobH{$Vrb gßª`m H´$_mH´$_mZ{ dmT>V J{b{Î`m Amh{V. H$m{UÀ`mhr Xm{Z H´$_mJV KZ gßª`mß_Yrb \$aH$ hr EH$ odf_ gßª`m
AgV{.

KZ gßª`mßMr H$mhr d°oeÓQ> {̀ [wT>rb ‡_mU{ Amh{V.
1) t2 - t1 = 8 - 1 = 7

2) t3 - t2 = 27 - 8 = 19

4) t4 - t3 = 64 - 27 = 37

5) t5 - t4 = 125 - 64 = 61

6) t6 - t5 = 216 - 125 = 91

7) t7 - t6 = 343 - 216 = 127

`m ‡_mU{ Xm{Z H´$_mJV KZ gßª`mß¿`m dOm]mH$sZ{ Am[Î`mbm 1, 7, 19, 37, 61, 91, 127,....hr EH$ H´$o_H$m o_iV{. `m
H´$o_H{$Mr _mßS>Ur [wT>rb ‡_mU{ H$aVm {̀V{.

(1) (7) (19) (37)
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gm_m›` [X 3 n2 + 3n + 1    (n ∈ W)

= 3n (n + 1) + 1

1 = 1

3 + 5 = 8

7 + 9 + 11 = 27

13 + 15 + 17 + 19 = 64

21 + 23 + 25 + 27 + 29 = 125

31 + 33 + 35 + 37 + 39 + 41 = 216

43 + 45 + 47 + 49 + 51 + 53 + 55 = 343

KZ gßª`mßMr AßH$_yi{ AZwH´$_{ 1, 8, 9, 1, 8, 9, 1, 8, 9, 1, 8, 9, 1, 8, 9,.... `m ‡_mU{ Amh{V. ÂhUO{M ‡À {̀H$ KZ
gßª {̀M{ AßH$_yi 1, 8 qH$dm 9 AgV{. (_mÃ AßH$_yi 1, 8 qH$dm 9 AgUmar ‡À {̀H$ gßª`m KZ gßª`m Ag{bM Ag{ Zmhr.) ¡`m
gßª`{M{ AßH$_yi 2, 3, 4, 5, 6, qH$dm 7 AgV{ Vr gßª`m KZ gßª`m ZgV{.

1 + 8 + 27 +....n3 = [1 + 2 + 3 +...n]2    n ∈ N

13 + 23 + 33 + 43 +....n3 =
  n2 (n + 1)2

4

Xm{Z H´$_mJV KZ gßª`mßMr ]{arO qH$dm dOm]mH$s hr Z{h_r odf_ gßª`mM AgV{.

H$m{UÀ`mhr VrZ H´$_mJV gßª`mß¿`m JwUmH$mamV _Ybr gßª`m o_idm ÂhUO{ KZ gßª`m o_i{b.

n (n + 1) ( n + 2 ) + ( n + 1) = m3  = ( n + 1)3

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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7. [§MH$m{Zr` g§»`m, fQ²>H$m{Zr` g§»`m

`{W{ 1, 5, 12, 22, 35, 51, 70,....hr EH$ H´$o_H$m o_iV{. `m H´$o_H{$M{ gd©gm_m›` [X = tn =   n (3n - 1)

    2

`m H´$o_H{$Vrb ‡À {̀H$ KQ>H$mbm [ßMH$m{Zr` gßª`m Ag{ ÂhUVmV.

1, 5, 12, 22, 35, 51, 70, .... `m H´$o_H{$Vrb Xm{Z H´$_mJV gßª`mß_Yrb \$aH$mZ{ 4, 7, 10, 13, 16, 19, 22,
25....hr EH$ AßH$JoUVr l{T>r o_iV{.

1 = 1
5 = 1 + 4
12 = 3 + 9
22 = 6 + 16
35 = 10 + 25
51 = 15 + 36
70 = 21 + 49
........................
........................

(1) (5) (12) (22)

(35)
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tn = [ (1 + 2 + 3 +....(n - 1) ] + n2

= [ (n - 1) x n ] + n2

 2

1 = 1 =
1 

  [ 1 x 1 x 2 ]
2

1 + 5 = 6 = 1
   [ 2 x2 x 3 ]

2

1 + 5 + 12 = 18 = 1   [ 3 x 3 x 4 ]
2

1 + 5 + 12 + 22 = 40 =
1

   [ 4 x 4 x 5 ]
2

1 + 5 + 12 + 22 + 35 = 75 = 1   [ 5 x 5 x 6 ]
2

1 + 5 + 12 + 22 + 35 +....tn = 1   [ n x n x (n + 1) ]
2

❈                    ❈                    ❈                    ❈

fQ²>H$m{Zr` g§»`m

(6) (15) (28)

(45)

(1)
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1 , 6, 15, 28, 45, 66, 91, 120,.... hr EH$ gßª`m H´$o_H$m Amh{. ̀ m H´$o_H{$bm fQ≤>H$m{Zr` gßª`mßMr H´$o_H$m Ag{ ÂhUVmV.

t1 = 1 = 1 x (2 - 1)

t2 = 6 = 2 x (4 - 1)

t3 = 15 = 3 x (6 - 1)

t4 = 28 = 4 x (8 - 1)

t5 = 45 = 5 x (10 - 1)

t6 = 66 = 6 x (12 - 1)

tn = n(2n - 1) = n x (2 x n-1)

Vg{M

1 = 1 =
1 x ( 1 + 1) (4 - 1)

6

1 + 6 = 7 =
2 x (2 + 1) (8 - 1)

6

1 + 6 + 15 = 22 =
3 x (3 +1) (12 - 1)

6

1 + 6 + 15 + 28 = 50 =
4 x (4 + 1) (16 - 1)

6

1 + 6 + 15 + 28 + 45 = 95 =
5 x (5 +1) (20 - 1)

6

1 + 6 + 15 + 28 + 45 +....tn =
n x (n +1) (4n -1)

6

Am[Î`mbm _mhrV Amh{ H$s, 1, 3, 6, 10, 15, 21, 28, 36, 45, 55, 66, 78, 91, 105, 120, 136, 153, 171, 190,

210,....`m gd© oÃH$m{Ur gßª`m Amh{V AmoU 1, 6, 15, 28, 45, 66, 91, 120, 153, 190, 231,....`m gd© fQ>H$m{Zr` gßª`m
Amh{V `mdÍ$Z Am[Î`mbm Ag{ AZw_mZ H$mT>Vm {̀V{ H$s ‡À {̀H$ fQ≤>H$m{Zr` gßª`m oh oÃH$m{Ur` gßª`m AgV{M.

1, 6, 15, 28, 45, 91, 120, 153,...`m H´$o_H{$Vrb Xm{Z H´$_mJV KQ>H$mß¿`m \$aH$mZ{ 5, 9, 13, 17, 21, 25, 29, 33,...

hr EH$ AßH$JoUVr l{T>r ‡m· hm{V{.

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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8. o\$]m{ZH$s g§»`m

t1 = 1 = 1

t2 = 1 +1 = 2

t3 = 1 + 2 = 3

t4 = 2 + 3 = 5

t5 = 3 + 5 = 8

t6 = 5 + 8 = 13

t7 = 8 + 13 = 21

t8 = 13 + 21 = 34

t9 = 21 + 34 = 55

t10 = 34 + 55 = 89

t11 = 55 + 89 = 144

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597,....

hr EH$ Am¸ ©̀H$maH$ gßª`m H́$o_H$m Amh{. `m gßª`m H́$o_H{$Vrb gßª`mßZm "o\$]m{ZH$s gßª`m' Ag{ ÂhUVmV. `m gßª`m
BgdrgZ 1202 _‹ {̀ ‡H$moeV H$a `mV AmÎ`m. `m gßª`m _mobH{$_‹ {̀ AZ{H$ Am¸ ©̀H$maH$ JwUode{f AmT>iyZ AmÎ`mZ{ hr
gßª`m _mobH$m AZ{H$ JoUVVkmßM{ AmH$f©U Pmb{br Amh{. ̀ m gßª`m _mobH{$¿`m gßX^m©V AmŒmm[ ™̀V AZ{H$ em{Y oZ]ßY d{Jd{J˘`m
JoUV AoYd{eZmß_‹ {̀ gmXa H$a `mV Amb{b{ Amh{V.

1) `m gßª`m _mobH{$Vrb H$mhr J_Vr Am[U g_OmdyZ K{Uma Amhm{V.

i) 1, 1, 2, 3, 5, 8, 13, 21, 34,....

1 x 3 = 3 AmoU 1 x 2 = 2 ; $3 - 2$ = 1

ii) 1, 1, 2, 3, 5, 8, 13, 21, 34,.....

1 x 5 = 5 AmoU 2 x 3 = 6 ;  5 - 6$ = 1

iii) 1, 1, 2, 3, 5, 8, 13, 21, 34.....

2 x 8 = 16 AmoU 3 x 5 = 15 ; $16 - 15$ = 1
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iv) 1, 1, 2, 3, 5, 8, 13, 21, 34,....

3 x 13 = 39 AmoU 5 x 8 = 40;  39 - 40$ = 1

v) 1, 1, 2, 3, 5, 8, 13, 21, 34,....

5 x 21 = 105 AmoU 8 x 13  =  104; 105 - 104$ = 1

vi) 1, 1, 2, 3, 5, 8, 13, 21, 34,....

8 x 34 = 272 AmoU 13 x 21  =  273; $ 272 - 273$ = 1

{̀W{ Am[Umg Ag{ ÂhUVm {̀V{ H$s,

Oa  tn   x   tn+3  =  x AmoU  tn + 1  x  tn + 2 = y Va x - y$ = 1

2) 1, 1, 2   3, 5, 8   13, 21, 34   55, 89, 144,....

i) 1 x 2 = 2, 12 = 1 AmoU 2 = 1 + 1

ii) 3 x 8 = 24, 52 = 25 AmoU 24 = 25 - 1

iii) 13 x 34 = 442, 212 = 441 AmoU 442 = 441 + 1

iv) 55 x 144 = 7920, 892 = 7921 AmoU 7920 = 7921 - 1

v) 233 x 610, = 142130 3772 = 142129 AmoU 142130 = 142129 + 1

3)  1,  1, 2, 3   5, 8, 13   21, 34, 55   89, 44, 233,...

i) 1 x 3 =3, 22 = 4 AmoU 3 = 4 - 1

ii) 5 x 13 = 65, 82 = 64 AmoU 65 = 64 + 1

iii) 21 x 55 = 1155, 342 = 1156 AmoU 1155 = 1156 - 1

iv) 89 x 233 = 20737, 1442 = 20736 AmoU 20737 = 20736 + 1

4) 1, 1,   2, 3, 5,   8, 13, 21,    34, 55, 89,    144, 233, 373,....

i) 2 x 5 = 10, 32 = 9 AmoU 10 = 9 + 1

ii) 8 x 21 = 168, 132 = 169 AmoU 168 = 169 - 1

iii) 34 x 89 = 3026 552 = 3025 AmoU 3026 = 3025 + 1

iv) 144 x 377 = 54288, 2332 = 54289 AmoU 54288 = 54289 - 1

`{W{ Am[Umg Ag{ AmT>iyZ `{V{ H$s, VrZ H´$_mJV o\$]m{ZH$s gßª`mß[°H$s _YÎ`m gßª`{Mm dJ© hm BVa Xm{Z gßª`mß¿`m
JwUmH$mam[{jm 1 Z{ H$_r qH$dm 1 Z{ OmÒV AgVm{.
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VrZ gßª`m [aß[naV ‡_mUmV qH$dm ŷo_Vr l{T>r_‹ {̀ AgVrb Va
_YÎ`m gßª {̀Mm dJ© hm BVa Xm{Z gßª`mß¿`m JwUmH$mamBVH$m AgVm{.

∴ (tn)2 = (tn -1) x (tn+1) + 1 qH$dm - 1

5) 1, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,....
`m _mobH{$Vrb Xm{Z H´$_mJV gßª`mßMr ]{arO H´$_mH´$_mZ{ H{$br AgVm 2, 3, 5, 8, 13, 21, 34, 55, 89, 144,....hr gßª`m

_mobH$m o_iV{. ÂhUO{M Xm{Z H´$_mJV o\$]m{ZH$s gßª`mß¿`m ]{aO{Z{ o\$]m{ZH$s gßª`mM o_iV{.

6) 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,....
`m H́$o_H{$Vrb Xm{Z H́$_mJV KQ>H$mß_Yrb \$aH$ H́$_mH́$_mZ{ em{Ybm AgVm 0, 1, 2, 3, 5, 13, 21, 34,.....hr H´$o_H$m

o_iV{. ÂhUO{M Xm{Z H´$_mJV o\$]m{ZH$s gßª`mß_Yrb \$aH$ hm EH$ o\$]m{ZH$s gßª`mM AgVm{. Oa n > 2 Ag{b AmoU ( n ∈ N)

Va tn -1 + tn -2 = tn = tn+2 - tn+1

1 + 1 = 2 = 5 - 3

1 + 2 = 3 = 8 - 5

2 + 3 = 5 = 13 - 8

3 + 5 = 8 = 21 - 13

5 + 8 = 13 = 34 - 21

8 + 13 = 21 = 55 - 34

13 + 21 = 34 = 89 - 55

21 + 34 = 55 = 144 - 89

34 + 55 = 89 = 233 - 144

7) [wT>rb gmaUrM{ oZarjU H$am

o\$]m{ZH$s gßª {̀Mr Xwfl[Q>                      o\$]m{ZH$s gßª`m               \$aH$

2 x tn tn + 1 2tn −  tn+1

1 x 2 = 2 1 1

1 x 2 = 2 2 0

2 x 2 = 4 3 1

3 x 2 = 6 5 1

5 x 2 = 10 8 2

8 x 2 = 16 13 3

13 x 2 = 26 21 5

21 x 2 = 42 34 8
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o\$]m{ZH$s gßª {̀Mr Xwfl[Q> o\$]m{ZH$s gßª`m \$aH$

34 x 2 = 68 55 13

55 x 2 = 110 89 21

89 x 2 = 178 144 34

144 x 2 = 288 233 55

233 x 2 = 466 377 89

377 x 2 = 754 610 144

610 x 2 = 1220 987 233

987 x 2 = 1974 1597 377

`m gmaUrM{ H$miOr[yd©H$ oZarjU H{$b{ AgVm Ag{ AmT>iyZ ̀ {V{ H$s, H$m{UÀ`mhr o\$]m{ZH$s gßª {̀¿`m Xwfl[Q>r _YyZ À`m [wT>rb
H´$_mJV o\$]m{ZH$s gßª`m dOm H{$br AgVm CaUmar ]mH$s hr o\$]m{ZH$s gßª`mM AgV{. (A[dmX t2)

8) [wT>rb gmaUrM{ H$miOr[yd©H$ oZarjU H$am.

o\$]m{ZH$s gßª`m o\$]m{ZH$s gßª`m
tn+1÷÷÷÷÷ tntn+1 tn

1 1 1

2 1 2

3 2 1.5

5 3 1.66666666666

8 5 1. 6

13 8 1.625

21 13 1.6153846

34 21 1.6190476

55 34 1.6176471

89 55 1.6181818

144 89 1.6179775

233 144 1.6180556

377 233 1.6180258

610 377 1.6180371

987 610 1.6180328

1597 987 1.6180344

2584 1597 1.6180338



   35   

1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 2, 4, 6, 8, 10, 12, 14, 16, 18,  20, 22

J´rH$ dmÒVyemÛm_‹ {̀ 1.61805....`m A[na_{` gßª`{bm gm¢X`©emÛm¿`m —ÓQ>rZ{ ode{f _hÀd Amh{. hr x2 = x + 1 `m dJ©

g_rH$aUmMr YZ CH$b Amh{. gm_m›`Vï `m A[na_{̀  gßª {̀Mr qH$_V
  1 

  (1 + √5) 
 
`m gßª {̀bm OdiMr Amh{, AmoU Xm{Z

2

H$́_mJV o\$]m{ZH$s gßª`mß¿`m JwUm{ŒmamMr qH$_V gw_ma{ 1.6180 bm Iy[M OdiMr Amh{. ÂhUyZ `m JwUm{Œma oH$_Vrbm "gwdU©
JwUm{Œma' Ag{ ÂhUVmV.

9) H$m{UÀ`mhr Xm{Z H́$_mJV o\$]m{ZH$s gßª`mßMm _.gm.od. 1 AgVm{ AmoU H$m{UÀ`mhr Xm{Z H´$_mJV o\$]m{ZH$s gßª`mßMm
b.gm.od. hm À`mß¿`m JwUmH$mam BVH$m AgVm{. ÂhUO{M Xm{Z H´$_mJV o\$]m{ZH$s gßª`m `m gh_yigßª`m (co-prime numbers)
AgVmV.

10)  1, 1, 4, 9, 25, 64, 169, 441, 1156, 3025, 7921, 20736, 54289, 142129,....  hr H´$o_H$m ÂhUO{
o\$]m{ZH$s gßª`mßMm dJ© gßª`mßMr gßª`m _mobH$m hm{`.

12 x 12 = 1 x 2

12 + 12 + 22 = 2 x 3

12 + 12 + 22 + 32 = 3 x 5

12 + 12 + 22 + 32 + 52 = 5 x 8

12 + 12 + 22 + 32 + 52 + 82 = 8 x 13

12 + 12 + 22 + 32 + 52 + 82 + 132 = 13 x 21

12 + 12 + 22 + 32 + 52 + 82 + 132 + 212 = 21 x 34

12 + 12 + 22 + 32 + 52 + 82 + 132 + 212 + 342 = 34 x 55

12 + 12 + 22 + 32 + 52....Tn2 = Tn x Tn + 1

11) o\$]m{ZH$s gßª`m _mobH{$Vrb 1, 2, 5, 13, 34, 89, 233, 610, 1597, 4181, 10946, 28657....`m gd© odf_
H´$_mßH$m¿`m o\$]m{ZH$s gßª`m Amh{V.

1 = 1

1 + 2 = 3

1 + 2 + 5 = 8

1 + 2 + 5 + 13 = 21

1 + 2 + 5 + 13 + 34 = 55

1 + 2 + 5 + 13 + 34 + 89 = 144

1 + 2 + 5 + 13 + 34 + 89 + 233 = 377

1 + 2 + 5 + 13 + 34 + 89 + 233 + 610 = 987

...........................

1, 3, 21, 55, 144, 377, 987,....`m gd© g_ H´$_mßH$mß¿`m o\$]m{ZH$s gßª`m Amh{V.
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12)  [wT>rb gmaUrM{ H$miOr[yd©H$ oZarjU H$am.

o\$]m{ZH$s o\$]m{ZH$s o\$]m{ZH$s (Tn+2)3 + (Tn+1)3  -(Tn)3
gßª {̀Mm KZ gßª {̀Mm KZ gßª {̀Mm KZ
(Tn+2)3 (Tn+1)3 (Tn)3

(2)3 = 8 (1)3 = 1 (1)3 = 1 8 + 1 - 1 8

(3)3 = 27 (2)3 = 8 (1)3 = 1 27 + 8 - 1 34

(5)3 = 125 (3)3 = 27 (2)3 = 8 125 + 27 - 8 144

(8)3 = 512 (5)3 = 125 (3)3 = 27 512 + 125 - 27 610

(13)3 = 2197 (8)3 = 512 (5)3 = 125 2197 + 512 - 125 2584

(21)3 = 9261 (13)3 = 2197 (8)3 = 512 9261 + 2197 - 512 10946

`m gmaUr dÍ$Z Am[Î`mbm Ag{ AZw_mZ H$mT>Vm {̀V{ H$s, VrZ H´$_mJV o\$]m{ZH$s gßª`m[°H$s gdm©V bhmZ gßª {̀Mm KZ hm

BVa Xm{Z gßª`mß¿`m KZmß¿`m ]{aO{VyZ dOm H{$Î`mZßVa CaUmar ]mH$s hr EH$ o\$]m{ZH$s gßª`mM AgV{.

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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9. ñd`§^y g§»`m§À`m _mobH$m AmoU Ë`m§M{ g§J_

"Òd ß̀̂ y gßª`m' ÂhUO{ H$m` ? h{ g_OmdyZ K{ `mgmR>r Am[Î`mbm "OZH$ gßª`m' AmoU "oZo_©V gßª`m' ̀ m Xm{Z gßH$Î[Zm
g_OmdyZ K{U{ AmdÌ`H$ Amh{.

H$m{UVrhr Z°goJ©H$ gßª`m hr "OZH$ gßª`m' Agy eH$V{. AmoU H$m{UÀ`mhr OZH$ gßª {̀_‹ {̀ À`m gßª {̀Vrb AßH$mßMr ]{arO
o_iodbr AgVm "oZo_©V gßª`m' ‡m· hm{V{. hr gßH$Î[Zm Am[U ‡À`j CXmhaUmß¿`m _XVrZ{ g_OmdyZ K{D$.

CXmhaU 1 ï 47 hr EH$ Z°goJ©H$ gßª`m Amh{.  4 + 7 = 11 hr À`m gßª {̀Vrb AßH$mßMr ]{arO 47 + (4 + 7) = 47 + 11 = 58

{̀W{ 47 hr OZH$ gßª`m AgyZ À`m OZH$ gßª {̀Vrb AßH$mßMr ]{arO 11 Amh{. (OZH$ gßª`m + oV¿`m AßH$mßMr ]{arO =
oZo_©V gßª`m) 47 _‹`{ 11 o_iodb{ AgVm 58 hr gßª`m o_iV{. ÂhUyZ 47 hr OZH$ gßª`m Ag{b Va 58 hr oZo_©V gßª`m hm{`.

CXmhaU 2 ï  58 hr OZH$ gßª`m Ag{b Va 5 + 8 = 13 hr oV¿`mVrb AßH$mßMr ]{arO AmoU 58 + (5 + 8) = 58 + 13 = 71
ÂhUyZ 58 hr OZH$ gßª`m Ag{b Va 71 hr oZo_©V gßª`m hm{̀ .

`m Xm{Z CXmhUmßdÍ$Z Am[Î`mbm Ag{ AZw_mZ H$mT>Vm {̀V{ H$s,

OZH$ gßª`m < oZo_©V gßª`m ÂhUO{M oZo_©V gßª`m hr OZH$ gßª {̀[{jm _m{R>r AgV{. 71 Mr OZH$ gßª`m 47 Amh{. AmVm
Am[U 47 ̀ m gßª`{Mr OZH$ gßª`m em{Y `mMm ‡`ÀZ H$Í$. 47 Mr OZH$ gßª`m oZpÌMV[U{ 47 [{jm bhmZ Amh{. 47 [{jm bhmZ
AgUmË`m gßª`m 46, 45, 44, 43, 42, 41, 40, 39, 38, 38, 36, 35,...., `m Amh{V. `m OZH$ gßª`m AgVrb Va À`mß¿`m
[mgyZ AZwH´$_{  56, 54, 52, 50, 48, 46, 44, 51,49, 47, 45, 43,..., 2 `m oZo_©V gßª`m ‡m· hm{Vrb.

46 → 46 + 10 = 56
45 → 45 + 9 = 54
44 → 44 + 8 = 52
43 → 43 + 7 = 50
42 → 42 + 6 = 48
41 → 41 + 5 = 46
40 → 40 + 4 = 44

39 → 39 + 12 = 51

38 → 38 + 11 = 49

37 → 37 + 10 = 47

36 → 36 + 9 = 45

35 → 35 + 8 = 43

`{W{ Am[U 46 [mgyZ 41 [`™V¿`m
OZH$ gßª`mßZr V`ma hm{UmË`m oZo_©V
gßª`m em{Yb{Î`m Amh{V.





AmVm Am[U 39 [mgyZ 35 [ ™̀V¿`m OZH$
gßª`mß_wi{ H$m{UÀ`m oZo_©V gßª`m ‡m·
hm{VmV V{ [mhˇ.
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`m AmH$S>{_m{S>rdÍ$Z Ag{ ÂhUVm `{V{ H$s, O|Ïhm 37 hr OZH$ gßª`m Ag{b Va 37 + (3 + 7) = 37 + 10 = 47 ÂhUO{
47 hr oZo_©V gßª`m hm{̀ .

37 = 32 + (3 + 2) = 32 + 5 ÂhUO{ 32 hr OZH$ gßª`m Ag{b Va 37 hr oZo_©V gßª`m hm{`.

 Vg{M,

32 = 25 + (2 + 5) = 25 +  7 ÂhUO{M 25  hr OZH$ gßª`m Ag{b Va 32 hr oZo_©V gßª`m hm{`. Vg{M,

25 = 17 + (1 + 7) = 17 + 8

ÂhUO{M 17 hr OZH$ gßª`m Ag{b Va 25 hr oZo_©V gßª`m hm{̀ . `m ‡_mU{ Am[U ‡À {̀H$ oZo_©V gßª {̀Mr OZH$ gßª`m
em{Y `mMm ‡`ÀZ H{$bm Va Am[Î`mbm EH$ gßª`m _mobH$m o_iV{. `m gmR>r [wT>rb gmaUrM{ oZarjU H$am.

OZH$ gßª`m oZo_©V gßª`m OZH$ gßª`m oZo_©V gßª`m

5 5 + 5 = 10 10 10 + 1 + 10 = 11

11 11 + 1 + 1 = 13 13 13 + 1 + 3 = 17

17 17 + 1 + 7 = 25 25 25+ 2 + 5 + = 32

32 32 + 3 + 2 = 37 37 37 + 3 + 7 = 47

47 47 + 4 + 7 = 58 58 58 + 5 + 8 = 71

5, 10, 11, 13, 17, 25, 32, 37, 47, 58, 71, 79, 95,....hr EH$ oZo_©V gßª`mßMr gßª`m _mobH$m (H´$o_H$m) Amh{.

`m‡_mU{ Am[U "oZo_©V gßª`mß¿`m' AmUIr H$mhr H´$o_H$m [mhˇ.

OZH$ gßª`m oZo_©V gßª`mßMr H´$o_H$m

1 2, 4, 8, 16, 23, 28, 38, 49, 62, 70, 77, 91,....

3 6, 12, 15, 21, 24, 30, 33, 39, 51, 57, 69, 84, 96,....

5 10, 11, 13, 17, 25, 32, 37, 47, 58, 71, 79, 95,....

7 14, 19, 29, 40, 44, 52, 59, 73, 83, 94,....

9 18, 27, 36, 45, 54, 63, 72, 81, 90, 99,....

{̀W{ Am[Umg Ag{ bjmV {̀V{ H$s 1, 3, 5, 7 AmoU 9 `m EH$ AßH$s gßª`m Aem Amh{V H$s, À`mßZm H$m{UVrhr OZH$ gßª`m
Zmhr. 1, 3, 5, 7 AmoU 9 `m OZH$ gßª`mßZm "Òd ß̀̂ y gßª`m' Ag{ ÂhUVmV. `mdÍ$Z Am[U Òd ß̀̂ y gßª {̀Mr Ï`mª`m V`ma H$Í$
eH$Vm{.

¡`m Z°goJ©H$ gßª {̀bm H$m{UVrhr OZH$ gßª`m ZgV{ À`m gßª {̀bm Òd ß̀̂ y gßª`m Ag{ ÂhUVmV.

`m ZßVa Am[U Xm{Z AßH$s Òd ß̀̂ y gßª`m H$m{UÀ`m Amh{V V{ em{Yy.
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10, 11, 12, 13, 14, 15, 16, 17, 18, AmoU 19 ̀ m Xm{Z AßH$s "oZo_©V gßª`m' AZwH´$_{ 5, 10, 6, 11, 7, 12, 8, 13,
9 AmoU 14 `m "OZH$ gßª`m[mgyZ V`ma Pmb{Î`m Amh{V. Vg{M 10, 11, 12, 13, 14, 15, 16, 17, 18 AmoU 19 ̀ m "OZH$
gßª`m AgVrb Va AZwH́$_{ 11, 13, 15, 17, 19, 21, 23, 25, 27 AmoU 29 `m oZo_©V gßª`m ‡m· hm{Vrb. `mdÍ$Z
Am[Î`mbm Ag{ ÂhUVm ̀ {V{ H$s 20 ̀ m Z°goJ©H$ gßª {̀bm H$m{UVrhr OZH$ gßª`m Zmhr. ÂhUO{M 20 hr gdm©V bhmZ Xm{Z AßH$s
Òd ß̀̂ y gßª`m Amh{.

20, 31, 42, 53, 64, 75, 86 AmoU 97 ̀ m Xm{Z AßH$s Òd`ß^y gßª`m Amh{V. Am[U 1, 3, 5, 7 AmoU 9 ̀ m EH$AßH$s Òd ß̀̂ y
gßª`mß¿`m oZo_©V gßª`mß¿`m _mobH$m [mohb{Î`m Amh{V. AmVm Am[U 20, 31, 42, 53, 64, 75, 86 AmoU 97 `m Xm{Z AßH$s
Òd ß̀̂ y gßª`mß¿`m _mobH$m [mhˇ.

Òd ß̀̂ y gßª`m Òd ß̀̂ y gßª {̀Mr H´$o_H$m / oZo_©V gßª`mßMr _mobH$m

20 22, 36, 34, 41, 46, 56, 67, 80, 88, 104, 109, 119, 130, 134, 142, 149, 163,....

31 35, 43, 50, 55, 65, 76, 89, 106, 113, 118, 128, 139, 152, 160, 167, 181,....

42 48, 60, 66, 78, 93, 105, 111, 114, 120, 123, 129, 141, 147, 159, 174,...

53 61, 68, 82, 92, 103, 107, 115, 122, 127, 137, 148, 161, 169, 185, 199,....

64 74, 85, 98, 115, 122, 127, 137, 148, 161, 169, 185, 199,....

75 87, 102, 105, 111, 114, 120, 123, 129, 141, 147, 159, 174,....

86 100, 101, 103, 107, 115, 122, 127, 137, 148, 161, 169, 185, 199,....

97 113, 118, 128, 139, 152, 160, 167, 181, 191, 202, 206, 214, 221,....

`m gmaUrM{ H$miOr[yd©H$ oZarjU H{$b{ AgVm Am[Î`mbm Ag{ AmT>iyZ {̀V{ H$s, (i) 53 AmoU 64 `m Xm{Z Òd ß̀̂ y gßª`m
[mgyZ oZo_©V gßª`mß¿`m ¡`m H´$o_H$m V`ma Pmb{Î`m Amh{V. À`m_‹`{ 115, 122, 127, 137, 148, 161, 169,....`m
gm_mB©H$ Amh{V Vg{M `m gd© gßª`m 86 `m Òd`ß^y gßª`{[mgyZ V`ma hm{UmË`m oZo_©V gßª`mß¿`m H´$o_H{$Vhr Amh{V. ii) 42 AmoU
75 `m Xm{Z Òd ß̀̂ y gßª`mß¿`m [mgyZ ¡`m oZo_©V gßª`mß¿`m H´$o_H$m V`ma Pmb{Î`m Amh{V À`m Xm{›hrhr gßª`m _mobH$mß_‹ {̀ 105,
111, 114, 120, 123, 129, 141, 147, 159, 174,.... `m gm_mB©H$ gßª`m Amh{V.

darb gd© odd{MZmdÍ$Z Am[Î`mbm Ag{ ÂhUVm {̀V{ H$s,

i) 53 AmoU 86 `m Òd ß̀̂ y gßª`mß[mgyZ V`ma hm{UmË`m H´$o_H$mßMm gßJ_ 103 `m gßª`{[mer hm{Vm{.

ii) 53 AmoU 64 `m Òd ß̀̂ y gßª`m[mgyZ V`ma hm{UmË`m H´$o_H$mßMm gßJ_ 115 `m gßª`{[mer hm{Vm{.

iii) 64 AmoU 86 `m Òd ß̀̂ y gßª`mß[mgyZ V`ma hm{UmË`m H´$o_H$mßMm gßJ_ 115 `m gßª`{[mer hm{Vm{.

iv) 42 AmoU 75 `m Òd ß̀̂ y gßª`m[mßgyZ V`ma hm{UmË`m H´$o_H$mßMm gßJ_ 105 `m gßª`{[mer hm{Vm{.

v) 31 AmoU 97 `m Òd ß̀̂ y gßª`mß[mgyZ V`ma hm{UmË`m H´$o_H$mßMm gßJ_ 113 `m gßª`{[mer hm{Vm{.

vi) 1 AmoU 86 `m Òd ß̀̂ y gßª`mß[mgyZ V`ma hm{UmË`m H´$o_H$mßMm gßJ_ 101 `m gßª`{[mer hm{Vm{.

vii) 3 AmoU 75 `m Òd ß̀̂ y gßª`mß[mgyZ V`ma hm{UmË`m H´$o_H$mßMm gßJ_ 111 `m gßª {̀[mer hm{B©b AmoU 3 AmoU 42 `m
gßª`mß[mgyZ V`ma hm{UmË`m H´$o_H$mßMm gßJ_hr 111 `m gßª`{[merM hm{B©b.



   40   

1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 2, 4, 6, 8, 10, 12, 14, 16, 18,  20, 22

91 AmoU 100 `m Xm{Z OZH$ gßª`m AgVrb Va 91 + (9 + 1) = 101 AmoU 100 + (1 + 0 + 0) = 101. ÂhUO{M
101 ¯m oZo_©V gßª {̀bm 91 AmoU 100 `m Xm{Z OZH$ gßª`m Amh{V. `m ‡_mU{ ¡`m oZo_©V gßª`mßZm Xm{Z OZH$ gßª`m Amh{V.
Aem gßª`m H$m{UÀ`m V{ [mhˇ.

OZH$ gßª`m oZo_©V gßª`m

91 d 100 101

92 d 101 103

93 d 102 105

94 d 103 107

95 d 104 109

96 d 105 111

97 d 106 113

98 d 107 115

99 d 108 117

101, 103, 105, 107, 109, 111, 113, 115, d 117 `m "gßJ_ gßª`m' Amh{V. Xm{Z qH$dm AoYH$ Òd ß̀̂ y gßª`mß[mgyZ
V`ma hm{UmË`m H´$o_H$mßMm gßJ_ ¡`m gßª {̀[mer hm{V{ À`m gßª {̀bm gßJ_ gßª`m Ag{ ÂhUVmV. gßJ_ gßª`mßZm Xm{Z qH$dm AoYH$

OZH$ gßª`m AgVmV.

100, 101, 102, 103, 104, 105, 106, 107 AmoU 109 `m gßª`mß¿`m OZH$ gßª`m AZwH´$_{ 86, 91, 87, 92, 88,

93, 89, 94, AmoU 104 `m Amh{V. [aßVw 108, AmoU 110 `m Òd`ß^y gßª`m Amh{V. `m‡_mU{ Am[U 3 AßH$s Òd`ß^y gßª`m em{Yy
eH$Vm{. 108, 110, 121, 132, 143, 154, 165, 176, 187,.... `m Òd`ß^y gßª`m Amh{V.

Òd ß̀̂ y gßª`mß¿`m _mobH$mßM{ o_bZ oZaoZam˘`m "gßJ_ gßª`mß[mer' hm{V AgV{. À`m_wi{ Òd ß̀̂ y gßª`mß[mgyZ V`ma hm{UmË`m

H´$o_H$mßM{ VrZ JQ> V`ma H$aVm {̀Vrb.

1) ¡`m Òd ß̀̂ y gßª`mßZm 3 Z{ ^mJ OmV Zmhr, À`m Òd ß̀̂ y gßª {̀[mgyZ V`ma hm{UmË`m oZo_©V gßª`mßZmhr 3 Z{ oZïe{f ^mJ

OmV Zmhr.

2) ¡`m Òd`ß^y gßª`{bm 3 Z{ ̂ mJ OmVm{. [aßVw 9 Z{ ̂ mJ OmV Zmhr. À`m Òd ß̀̂ y gßª {̀[mgyZ V`ma hm{UmË`m oZo_©V gßª`mß¿`m

H´$o_H{$Vrb H$m{UÀ`mhr gßª {̀bm 3 Z{ ^mJ OmVm{ [aßVw 9 Z{ ^mJ OmV Zmhr.

3) 9 Z{ oZïe{f ^mJ OmUmË`m ‡À {̀H$ OZH$ gßª {̀[mgyZ V`ma hm{UmË`m oZo_©V gßª {̀bmhr 9 Z{ oZïe{f ^mJ OmVm{.

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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10. hf©X g§»`m§À`m _mobH$m

¡`m gßª {̀bm oV¿`mVrb AßH$mß¿`m ]{aO{Z{ oZïe{f ^mJ OmVm{, À`m gßª {̀bm hf©X gßª`m Ag{ ÂhUVmV.

1, 10, 1000, 10000, 100000, 1000000, 10000000,.....hr EH$ ŷo_Vr l{T>r Amh{. `m l{T>rVrb ‡À {̀H$ gßª`m hr
À`m gßª {̀¿`m AmYr AgUmË`m gßª {̀¿`m Xhm[Q> Amh{. `m H´$o_H{$Vrb ‡À {̀H$ gßª {̀Vrb AßH$mßMr ]{arO 1 Amh{, AmoU ‡À {̀H$
gßª`m hr hf©X gßª`m Amh{.

AmVm Am[U 2 Z{ oZïe{f ^mJ OmUmË`m hf©X gßª`m [mhˇ.

2, 20, 200, 1010, 1100, 2000, 10010, 10100, 11000, 20000,....`m H´$o_H{$Vrb ‡À`{H$ gßª`{bm 2 Z{ ^mJ oZïe{f
^mJ OmVm{ AmoU `m H´$o_H{$Vrb ‡À {̀H$ gßª {̀Vrb AßH$mßMr ]{arO 2 Amh{. ÂhUO{ `m H´$o_H{$Vrb gd© gßª`m hf©X gßª`m Amh{V.

Vg{M 3, 12, 21, 30, 102, 111, 120, 201, 210, 300, 1002, 1011, 1020, 1101, 1110, 1200, 2001, 2010,
2100, 3000,....`m gßª`m H´$o_H{$Vrb gd© gßª`m `m hf©X gßª`m Amh{V.

H$mhr hf©X gßª`mß¿`m _mobH$m [wT>rb ‡_mU{

 od^mOH$ hf©X gßª`mßMr _mobH$m

1 10, 100, 1,000, 10000, 100000, 1000000, 1,0000000, 1,00000000, 1000000000,....

2 20, 110, 200, 1010, 1100, 2000, 10010, 10100, 11000, 20000, 100010,....

3 12, 21, 30, 102, 111, 120, 201, 210, 300, 1002, 1011, 1020,....

4 40, 112, 220, 400, 1012, 1120, 2020, 2200, 3100, 4000, 10012,....

5 50, 140, 230, 320, 410, 500, 1040, 1130, 1220, 1310, 1400,....

6 24, 42, 60, 114, 132, 150, 204, 222, 240, 330, 402, 420, 510,....

7 70, 133, 322, 511, 700, 1015, 1141, 1204, 1330, 2023, 2212, 2401,....

8 80, 152, 224, 440, 512, 800, 1016, 1160, 1232, 1304, 1520,....

9 18, 27, 36, 45, 54, 63, 72, 81, 90, 108, 117, 126, 135, 144, 153, 162,....

10 190, 280, 370, 460, 550, 640, 730, 820, 910, 1090, 1180,....
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 od^mOH$ hf©X gßª`mßMr _mobH$m

11 209, 308, 407, 506, 605, 704, 803, 920, 2090, 3080, 4070,....

12 48, 84, 156, 192, 228, 264, 336, 372, 408, 444, 480, 516, 552,....

13 247, 364, 481, 715, 832, 1066, 1183, 1417, 1534, 1651,....

14 266, 392, 518, 644, 770, 1148, 1274, 1526, 1652, 1904,....

15 195, 285, 375, 465, 555, 645, 735, 825, 915, 1095, 1185,....

16 448, 592, 736, 880, 1168, 1456, 1744, 2176, 2464, 2608, 2752,....

17 476, 629, 782, 935, 1088, 1394, 1547, 1853, 2159, 2465, 2618,....

18 198, 288, 378, 468, 558, 648, 738, 828, 1098, 1188,....

19 874, 1387, 1558, 1729, 2584, 2755, 2926, 3097, 3268, 3439,....

20 3980, 4880, 5780, 6680, 7580, 8480, 9380, 12980, 13880,....

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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11. g§»`m _mobH$m§M{ A§V\©$aH$ (Intra differences)

( Tn+1 - Tn = dn )

gßª`m _mobH$mßM{ AßV©\$aH$ ÂhUO{ H$m{UÀ`mhr gßª`m H´$o_H{$Vrb Xm{Z H´$_mJV gßª`mß_Yrb \$aH$ (Xm{Z H´$_dma gßª`mßMr
dOm]mH$s) hm{̀ .

Z°goJ©H$ gßª`m, [yU© gßª`m AmoU [yUm™H$ gßª`m gßMm_‹`{ "AßV\©$aH$' 1 AgVm{. ÂhUO{ H$m{UÀ`mhr Z°goJ©H$ gßª {̀_‹ {̀, [yU©
gßª {̀_‹ {̀ qH$dm [yUm™H$ gßª {̀_‹ {̀ "EH$' o_iodbm AgVm À`mM H́$o_H{$Vrb [wT>rb H́$_mJV gßª`m o_iV{ AmoU H$m{UÀ`mhr Z°goJ©H$
gßª {̀_YyZ, [yU© gßª {̀_YyZ qH$dm [yUm™H$ gßª {̀_YyZ "EH´$ dOm H{$bm AgVm À`mM H´$o_H{$Vrb AJm{XaMr H´$_mJV gßª`m o_iV{.

g_gßª`m gßMm_‹ {̀ AmoU odf_gßª`m gßMm_‹ {̀ "AßV©\$aH$'2 AgVm{. ÂhUO{ H$m{UÀ`mhr g_ gßª`{_‹`{ 2 o_iodb{ AgVm
[wT>rb H´$_mJV g_gßª`m o_iV{ AmoU H$m{UÀ`mhr g_ gßª {̀_YyZ 2 dOm H{$b{ AgVm AmoYMr H´$_mJV g_gßª`m o_iV{. Vg{M
H$m{UÀ`mhr odf_ gßª {̀V 2 o_iodb{ AgVm [wT>rb H´$_mJV odf_ gßª`m o_iV{ AmoU H$m{UÀ`mhr odf_ gßª {̀_YyZ 2 dOm H{$b{
AgVm AJm{XaMr H´$_mJV odf_gßª`m o_iV{.

O|Ïhm oXb{Î`m gßª`m H´$o_H{$Vrb "AßV\©$aH$' pÒWa (Constant) Ag{b Va À`m H´$o_H{$bm "AßH$JoUVr l{T>r' Ag{ ÂhUVmV.
Z°goJ©H$gßª`m, [yU©gßª`m, [yUm™H$gßª`m, g_gßª`m AmoU odf_gßª`m `m gßª`m H´$o_H$m ode{f ‡H$ma¿`m AßH$JoUVr l{T>rM
Amh{V. H$m{UÀ`mhr gßª`{Mm [mT>m ÂhUO{ À`m gßª`{BVH$m AßV\©$aH$ AgUmar [ohÎ`m Xhm [XmßMr AßH$JoUV l{T>rM hm{`. a, a+d,

a+2d, a+3d,....a+(n-1) d `m AßH$JoUV l{T>r _‹ {̀ "d' hm AßV\©$aH$ Amh{ `mbm gmYmaU \$aH$ (common difference)

Ag{hr ÂhUVmV.

ŷo_Vr l{T>r_‹ {̀ AgUmË`m gßª`m _mobH$mß_‹ {̀ "AßV\©$aH$' hm pÒWamßH$ ZgÎ`mM{ AmT>iyZ {̀V{.

CXmhUmW© ï
i) 1, 2, 4, 8, 16, 32, 64,....`m ŷo_Vr l{T>rVrb gßª`m Amh{V. `m H´$o_H{$Vrb AßV\©$aH$ AZwH´$_{ 1, 2, 4, 8, 32,

64,....`m ^yo_Vr l{T>rVrb gßª`m Amh{V. `m H´$o_H{$Vrb AßV\©$aH$ AZwH´$_{ 1, 2, 4, 8, 16, 32,.... Amh{. `m
AßV\©$aH$mß_wi{ gw’m VrM gßª`m H´$o_H$m V`ma Pmb{br Amh{.

ii) 1, 3, 9, 27, 81, 243, 729, 2187,....`m ŷo_Vr l{T>rVrb gßª`m Amh{V. `m H´$o_H{$V 2, 6, 18, 54, 162, 486,
1458,....AßV\©$aH$ Amh{V. h{ AßV\©$aH$ X{Irb EH$ ŷo_Vr l{T>r oZ_m©U H$aVmV.

iii) 1, 10, 100, 1000, 10000,....hr EH$ ŷo_Vr l{T>r Amh{. `m H´$o_H{$Vrb AßV\©$aH$ AZwH´$_{ 9, 90, 900, 9000,

....`m ‡_mU{ Amh{. hr gw’m EH$ ŷo_Vr l{T>rM Amh{.

iv) gd© gm_m›`[U{ Ag{ ÂhUVm {̀B©b H$s, Oa a, ar, ar2, ar3, ar4,....arn-1 hr EH$ ŷo_Vr l{T>r Ag{b Va AßV\©$aH$mZ{
V`ma hm{Umar H´$o_H$m a(r-1), ar(r-1), ar2 (r-1), ar3 (r -1),....arn-1 (r-1) hr EH$ ŷo_Vr l{T>rM AgV{.
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* 1, 3, 6, 10, 15, 21, 28, 36, 45, 55,....`m oÃH$m{Ur gßª`m Amh{V.

`m gßª`m _mobH{$M{ gm_m›`[X  tn  = 
 n (n + 1)  Amh{.

  2

`m gßª`m _mobH{$Vrb AßV\©$aH$ AZwH́$_{ 2, 3, 4, 5, 6, 7, 8, 9,10,....Amh{. hm AßV\©$aH$ 1 Z{ dmT>V J{b{bm Amh{.
ÂhUO{M oÃH$m{Ur gßª`mß¿`m AßV\©$aH$mZ{ Am[Î`mbm EH$ AßH$JoUVr l{T>r o_iV{. `m AßV\©$aH$ H´$o_H{$Vrb ‡W_ [X =  a =
 2 Amh{ AmoU gmYmaU \$aH$ = d = 1

oÃH$m{Ur gßª`m 1 3 6 10 15 21 28 36 45 55 66

AßV\©$aH$ ([mVir 1) 2 3 4 5 6 7 8 9 10 11

AßV\©$aH$ ([mVir 2) 1 1 1 1 1 1 1 1 1 1

* 1, 4, 9, 16, 25, 36, 49, 64, 81, 100,....`m [yU© dJ© gßª`m, Mm°ag gßª`m (qH$dm MVwÓH$m{Ur` gßª`m) Amh{V. `m

gßª`m _mobH{$Vrb AßV©\$aH$ AZwH´$_{ Xm{Z H´$_mJV Z°goJ©H$ gßª`mß¿`m ]{aO{ EdT>m Amh{. Vg{M Mm°ag gßª`mß_Yrb AßV\©$aH$ hm

Z{h_r odf_ gßª`mM AgVm{ Ag{ ÂhUVm {̀V{. Vg{M Xm{Z H´$_mJV Mm°ag gßª`mß_Yrb \$aH$ (AßV\©$aH$ hm À`m Xm{Z gßª`mß¿`m
dJ©_wimß¿`m ]{aO{ BVH$m AgVm{ Ag{ hr ÂhUVm {̀V{. Oa tn AmoU tn + 1 `m Xm{Z Mm°ag gßª`m AgVrb Va

 tn + 1 - tn = √tn+1 + √tn

dJ© gßª`m 1 4 9 16 25 36 49 64 81 100 121

AßV\©$aH$ ([mVir 1) 3 5 7 9 11 13 15 17 19 21

AßV\©$aH$ ([mVir 2 ) 2 2 2 2 2 2 2 2 2

* 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000,....`m gd© KZ gßª`m Amh{V. KZ gßª`mß_Yrb AßV\©$aH$$AZwH́$_{ 7, 19,

37, 61, 127, 169, 217, 271,....hr EH$ gßª`m _mobH$m Amh{. ̀ m gßª`m _mobH{$M{ gm_m›`[X 3n (n + 1) +1 AmoU n ∈ N Amh{.

KZ gßª`m 1 8 27 64 125 216 343 512 729 1000

AßV\©$aH$ ([mVir 1) 7 19 37 61 91 127 169 217 271

AßV\©$aH$ ([mVir 2) 12 18 24 30 36 42 48 54 60

AßV\©$aH$$ ([mVir 3) 6 6 6 6 6 6 6 6

* 1, 5, 12, 22, 35, 51, 70, 92, 117, 145,....`m [ßMH$m{Zr` gßª`m Amh{V. `m gßª`m _mobH{$Vrb AßV©\$aH$ AZwH´$_{

4, 7, 10, 13, 16, 19, 22, 25, 28,....Amh{. hr EH$ AßH$JoUV l{T>r Amh{. `m l{T>rMm gmYmaU \$aH$ 3 Amh{.
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  [ßMH$m{Zr` gßª`m 1 5 12 22 35 51 70 92 117 145

  AßV\©$aH$ ([mVir 1) 4 7 10 13 16 19 22 25 28

  AßV\©$aH$ ([mVir 2) 3 3 3 3 3 3 3 3

* 1, 6, 28, 45, 66, 91, 120, 153, 190,....`m fQ≤>H$m{Zr` gßª`m Amh{V. `m gßª`m H´$o_H{$Vrb AßV\©$aH$ AZwH´$_{ 5,

9, 13, 17, 21, 25, 29, 33, 37,....Amh{. hr EH$ AßH$JoUV l{T>r AgyZ `m l{T>rVrb gmYmaU \$aH$ 4 Amh{.

  fQ≤>H$m{Zr` gßª`m 1 6 15 28 45 66 91 120

  AßV\©$aH$ ([mVir 1) 5 9 13 17 21 25 29

  AßV\©$aH$ ([mVir 2) 4  4  4  4  4  4

* 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584,....hr o\$]m{ZH$s gßª`mßMr

H́$o_H$m Amh{. ̀ m gßª`m _mobH{$Vrb AßV©\$aH$ 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987,....Amh{.

 o\$]m{ZH$s gßª`m 1 1 2 3 5 8 13 21 34 55 89 144 233 377

 AßV©\$aH$ ([mVir 1) 0 1 1 2 3 5 8 13 21 34 55 89 144

 AßV©\$aH$ ([mVir 2) 1 0 1 1 2 3 5 8 13 21 34 55

 AßV©\$aH$ ([mVir 3) -1 1 0 1 1 2 3 5 8 13 21

 AßV©\$aH$ ([mVir 4) 2 -1 1 0 1 1 2 3 5 8

 AßV©\$aH$ ([mVir 5) -3 2 -1 1 0 1 1 2 3

 AßV©\$aH$ ([mVir 6) 5 -3 2 -1 1 0 1 1

i) 1, 3, 5, 7 AmoU 9 `m EH$ AßH$s Òd ß̀̂ y gßª`m Amh{V. À`mß¿`mVrb AßV©\$aH$ 2 Amh{.

ii) 09, 20, 31, 42, 53, 64, 75, 86, 97 AmoU 108 `m Òd ß̀̂ y gßª`mß_Yrb AßV©\$aH$ 11 Amh{.

iii) 110, 121, 132, 143, 154, 165, 176, AmoU 187 `m Òd`ß^y gßª`m Amh{V. `m gd© Òd`ß^y gßª`mßZm 11 Z{ oZïe{f

^mJ OmVm{. Vg{M À`mß¿`mVrb AßV©\$aH$ 11 Amh{.
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1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 2, 4, 6, 8, 10, 12, 14, 16, 18,  20, 22

H$mhr oZo_©V gßª`mß¿`m H´$o_H$ AmoU À`mß¿`mVrb AßV\©$aH$ [wT>rb ‡_mU{ Amh{V.

 oZo_©V gßª`m 2 4 8 16 23 28 38 49 62 70 77 91 101 103

 AßV\©$aH$ ([mVir 1) 2 4 8 7 5 10 11 13 8 7 14 10 2

 AßV\©$aH$ ([mVir 2) 2 4 -1 -2 5 1 2 -5 -1 7 -4 -8

 AßV\©$aH$ ([mVir 3) 2 -5 -1 7 -4 1 -7 4 8 -11 -4

 AßV\©$aH$ ([mVir 4) -7 4 8 -11 5 -8 11 4 -19 7

 oZo_©V gßª`m 6 12 15 21 24 30 33 39 51 57 69 84 96 111

 AßV\©$aH$ ([mVir 1) 6 3 6 3 6 3 6 12 6 12 15 12 15

 AßV\©$aH$ ([mVir 2) -3 3 -3 3 -3 3 6 -6 6 3 -3 3

 AßV\©$aH$ ([mVir 3) 6 -6 6 -6 6 3 -12 12 -3 -6 6

 AßV\©$aH$ ([mVir 4) -12 12 -12 12 -3 -15 24 -15 -3 12

  oZo_©V gßª`m 10 11 13 17 25 32 37 47 58 71 79 95 109 119

  AßV\©$aH$ ([mVir 1) 1 2 4 8 7 5 10 11 13 8 16 14 10

  AßV\©$aH$ ([mVir 2) 1 2 4 -1 -2 5 1 2 -5 8 -2 -4

  AßV\©$aH$ ([mVir 3) 1 2 -5 -1 7 -4 1 -7 13 -10 -2

  AßV\©$aH$ ([mVir 4) 1 -7 4 8 -11 5 -8 20 -23 8

  oZo_©V gßª`m 14 19 29 40 44 52 59 73 83 94 107

  AßV\©$aH$ ([mVir 1 ) 5 10 11 4 8 7 14 10 11 13 8

  AßV\©$aH$ ([mVir 2) 5 1 -7 4 -1 7 -3 1 3 -5

  AßV\©$aH$ ([mVir 3) -4 -8 11 -5 8 -10 4 2 8

  AßV\©$aH$ ([mVir 4) -4 19 -16 13 -18 14 -2 6
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1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 2, 4, 6, 8, 10, 12, 14, 16, 18,  20, 22

  oZo_©V gßª`m 18 27 36 45 54 63 72 81 90 99 117 126

  AßV\©$aH$ ([mVir 1) 9 9 9 9 9 9 9 9 9 18 9

  AßV\©$aH$ ([mVir 2) 0 0 0 0 0 0 0 0 9 -9

darb gmaUtM{ oZarjU H$aVm Ag{ AZw_mZ H$mT>Vm ̀ {V{ H$s 1, 5, 7, 20, 31, 53, 64,....BÀ`mXr (3 Z{ ̂ mJ Z OmUmË`m)

Òd ß̀̂ y gßª`mß[mgyZ oZo_©V gßª`mß¿`m ¡`m H´$o_H$m V`ma hm{VmV À`m H´$o_H$mß_‹ {̀ O{ AßV©\$aH$ Amh{V À`m _‹ {̀ d{Jd{i{[Um AmT>iyZ
{̀Vm{. Aem gd© H´$o_H$mßM{ gßJ_ d{Jd{J˘`m "gßJ_ gßª`mß[mer' hm{VmV.

3, 42, 75, 132, 165,....`m 3 Z{ ̂ mJ OmUmË`m ([aßVw 9 Z{ ̂ mJ Z OmUmË`m) Òd ß̀̂ y gßª`m Amh{V. ̀ m Òd ß̀̂ y gßª`mß[mgyZ

¡`m oZo_©V gßª`mß¿`m H´$o_H$m ‡m· hm{VmV À`mß¿`mVrb AßV©\$aH$mß¿`m gßª`m _mobH{$Vrb gd© AßV©\$aH$mßZm 3 Z{ oZïe{f ^mJ
OmVm{.

9, 108, 198,....BÀ`mXr Òd ß̀̂ y gßª`mß[mgyZ ¡`m oZo_©V gßª`mßª`m H´$o_H$m V`ma hm{VmV À`mß¿`m AßV©\$aH$mZ{ o_iUmË`m

gßª`mhr 9 Z{ od^m¡` AgVmV.

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 2, 4, 6, 8, 10, 12, 14, 16, 18,  20, 22

11. C[g§hma

gßª`m _mobH$mßM{ A‹``Z H$aVmZm _Zm{aßOZ hm{V AgV{. [aßVw H{$di _Zm{aßOZ H$aU{ hm gßª`m_mobH$mßMm C‘{e Zmhr.

"ode{fmH$Sy>Z - gm_m›`mH$S>{' `m A‹``Z AZŵ yVrMm ‡À`` Am[Î`mbm gßª`m_mobH$mßM{ Adbm{H$Z H$aVmZm hm{Vm{. gßª`mßM{

ode{f JwUY_© A‰`mgVmZm Ag{hr AmT>iyZ {̀V{ H$s EH$M gßª`m d{Jd{J˘`m gßª`m g_yhmßMr KQ>H$ Agy eH$V{. CXmhaUmW© 97 hr

gßª`m "Aod^m¡` gßª`m _mobH{$Mr' KQ>H$ Amh{ AmoU 97 hr gßª`m "Òd ß̀̂ y gßª`m _mobH{$Mr' KQ>H$ Amh{. Vg{M H$m[a{H$a

pÒWamßH$ 6174 AmoU lroZdmg am_mZwOZ Ò_maH$ gßª`m 1729 ̀ m Xm{›hr gßª`m ̀ m "hf©X gßª`mhr' (ÒdV:¿`m AßH$mß¿`m ]{aO{Z{

od^m¡` Agb{Î`m gßª`m) Amh{V.

gßª`m_mobH$mßM{ A‹``Z H$aVmZm Am[Î`mbm VH©$emÒÃmMm ^a[ya AmYma ø`mdm bmJVm{. H$maU H$mhr gßª`mßM{ Adbm{H$Z

H$Í$Z À`m gd© gßª`mß_‹ {̀ AgUmam "gm_mB©H$ JwUY_©' (Common property) em{Ymdm bmJVm{. À`m JwUY_m©Mm AmYma K{D$Z

À`mM ‡H$ma¿`m AmUIr H$mhr gßª`mß]m]V ̂ moH$V{ H$a `mgmR>r Am[U gm_m›`rH$aU (Generalisation) H$Í$Z EH$ gm_m›`[X

oZ_m©U H$aVm{, À`m gm_m›`[XmVrb ]°oOH$ Mbm_‹ {̀ AgUma{ gß]ßY bjmV K{D$Z A[{ojV [X{ em{YyZ H$mT>Vm{. Am[U em{Yb{Î`m

[Xmß¿`m gÀ`V{]m]VMm [S>Vmim K{D$ eH$Vm{. Vg{M H$mhr gßª`m_mobH$mßMm Z°goJ©H$ KQ>Zmßer H$mhr gß]ßY Amh{ H$m` ? ̀ m ]m]VMmhr

_mJm{dm K{Vm {̀Vm{.

gßª`m_mobH$mß¿`m A‹``ZmMm C[`m{J "Ò[Ym© [arjm' X{D$ Bp¿N>UmË`m A‰`mgH$mßZmhr hm{V AgVm{. gßª`m _mobH{$Vrb

gßª`mß¿`m JwUY_m™M{ Adbm{H$Z H$aVmZm qH$dm JwUY_© [S>VmiyZ [mhVmZm H$mhr "JUZ oH´$`m' PQ>[Q> H{$Î`m OmVmV. À`m_wi{

AmH$S>{_m{S>r¿`m H$mhr ̀ w∑À`m X{Irb AdJV hm{VmV. H$mhr OU AßH$JoUVmVrb AmH$S>{_m{S>r_wi{ JoUVmMm "YgH$m' K{V AgVmV.

hm YgH$m gßª`m_mobH$mß¿`m A‰`mgmZ{ Xya hm{ `mg gmhmÊ` hm{V AgV{. JUZ oH́$ {̀]m]VMm "YgH$m' Xya Pmbm Va AmH$S>{_m{S>r]m]V

AmÀ_odúmg ‡m· hm{Vm{ AmoU CXmhaU{ gm{S>odVmZm ObX AmH$S>{_m{S> H$Í$Z d{i dmModVm {̀Vm{.

gßª`m_mobH$mßMm A‰`mg hm gßª`mßM{ dJuH$aU (Classification) H$a `mMm ‡H$ma Amh{. dJuH$aUmMm C[`m{J hm Z{h_r

"oeVmdÍ$Z ^mVmMr [arjm' H$a `mMm ‡H$ma Amh{ Ag{ ÂhUU{ dmdJ{ hm{Uma Zmhr. H$m{UÀ`mhr gßª`m _mobH{$Vrb VrZ-Mma

gßª`mßMm odMma H$Í$Z À`m gßª`m _mobH{$Vrb gßª`mß¿`m JwUY_m™]m]V AZw_mZ{ H$mT>U{ h{ dJuH$aU [’VrZ{ ghO e∑` hm{V

AgV{. À`m_wi{ H$mhr d{im H$mhr gßª`m _mobH$mßMm C[`m{J "gmßH{$oVH$s H$aUmgmR>r' (Coding-decoding) gw’m hm{D$ eH$Vm{.

gßª`mßM{ "gßd{e' (Permutation) AmoU "H´$_d{e' (Combination) X{Irb gmßH{$oVH$s H$aUmgmR>r C[ ẁ∑V R>aVmV.

❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑❑                                 ❑                                 ❑
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2. od^mJUr d oVMr ^mdßS>{ - S>m∞.d.J.oQ>H{$H$a 15.00

3. JoUVr ẁp∑VdmX - ‡m.`.Zm.dmbmdbH$a 15.00
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lr.Zm.eß._m{Z{
10. ŷo_Vr` aMZm - lr.Zm.eß._m{Z{ 20.00
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5. JoUV : N>ßX-AmZßX Ã°_mogH$ (dmof©H$ dJ©Ur) 75.00

1. JoUV JwUJmZ - lr.Zm.eß._m{Z{ 50.00
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Xya‹dZr : (02167) 220766. _m{]mB©b : 9226283203. `mß¿`mer gß[H©$ gmYmdm.
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◆◆◆◆◆ JoUV odf`m¿`m amÔ≠>r` d AmßVaamÔ≠>r` [nafXmß_‹ {̀ gh^mJr

◆ ◆ ◆ ◆ ◆ JoUV odf` _Zm{aßOH$ [’VrZ{ oeH$od `mV hmVIßS>m
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[wpÒVH$m H´$. 20

dmB© VmbwH$m JoUV AÜ`m[H$ _§S>i, dmB©
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